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THAT’S WHAT MANY AN ENGINEER HAS SAID 
WHEN IT WAS TOO LATE 


The old saying that a ‘‘stitch in time saves nine’’ applies to a 
steam engine with greater force than to most things, for when 
an engine is in need of repairs, she not only gets worse very 
rapidly, but she becomes a mighty extravagant servant and soon 


wastes more fuel than would pay the repair bill. 


WE MAKE A, SPECIALTY OF 


REPAIRING STEAM ENGINES AND PUMPS 


We Rebore Cylinders in Present Position from 3 inch. to 0 inch. in Diameter. 
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Dynamo Commutators Turned Off 
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Portable Milling Machine for Milling Off Valve Seats in position. 
Sole Agents for St. John Self-Adjusting Cylinder Packing. 


Send for our book of useful hints for Engineers. 
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WALSH COMBINATION GASKETS. 


Patented March 28, 1893. No, 494,402. 


WALSH METAL FACE PACKING. 


Patented October 7, 1890, June 6 and December 8, 18q1. 

Adapted to all kinds of Steam and Water Packing. Will 
not cut Rods, will not wear rods to shoulder, will not harden 
under compression. More durable than Fibrous Packing. 
Less friction, as it is Lubricant of itself. For Packing En- 
gines, Steam Hammers, Cranes, Valves, Expansion Joints, 
Pumps, Elevators, Accumulators, Hot Water Plunger Pumps, 
etc. Cotton, Linen and Square Flax Packing in Stock. 


PACKING FOR ELEVATORS A SPECIALTY 


‘| WALSH PACKING CO, 


snd 2 t i Can be used from 10 to 40 times. 
— : = 1118 al 11 0 S. ¢? h St., Phila. The Cheapest Gasket Made, 
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Rainbow Rubber as shown in cut. Made different widths and thicknesses 


C—Open space to avoid butting when cover is worn off. 
or man and hana hole Gaskets 


D—Section of metal cut out at C. 
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Late with H. B. Underwood & Co. 
General Repairs to Corliss, Greene and 
other Steam Engines. 
Cylinders and Valve Seats 
-Rebored in Place 
We make a specialty of repairing Ice 
Machines and Pumps. All work guaran- 
teed strictly first class. 


Office and Works, 
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Ridge Avenue 


PHILADELPHIA. 
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ing for Piston Rods 





SKEW SIDE. 


Cylinders and Valve Seats bored in 
position, and cylinders fitted with 
Self Adjusting Piston Rings. 


Engine and Pump repairs a specialty. All kinds of 
castings furnished. Engines indicated. 


Thos. P. Davidson 


28 years experience with HOFF & FONTAINE. 
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407 COLUMBIA AVE., PHILA. 


This Governor having been applied to a large num- 


8 ae 
ber of steam engines with a degree of success that 
establishes its superiority over all other Governors : . 
now in use. It can be recommended to obtain for 
engines regularity of speed and economy of fuel. Its E 


great value has been best demonstrated where it has 


replaced other governors on engines, which have h a = GEORGE RICKARDS, Manacer 
been in use and where care has been taken to com- ii = j . 


— = ——, of fuel jer plage and gn = am 

” t -@ —— * a 8 
after the cut-off was applied to thelr en- Ty Teh HOWARD & HUNTINGTON STREETS, PHILADELPHIA 
be relied upon, or a corresponding increase in horse- i 
power of engine. A large number are in use in . , 
various parts of the country and with excellent i ola Cylinders and Valve Ports of engines and pumps of all makes 
results, both as to economy and steadiness of power. : and sizes rebored, and flat valve seats refaced without removing 
them from their present positions. All kinds of heavy machine 


HILLITTO’S Hand-Book of Corliss Steam work done at short notice. Pipe cut from ¥ in. to 6 in. diameter. 
Engines for a club of three subscribers to THE ESTIMATES CHEERFULLY GIVEN 
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THE PEERLESS RUBBER MBc. Co., 


ing. Have used it for the past 
twelve years and put it to some 


lbs., we ran 22,000 miles on a 


cess of the same, and assuring you 


THE PEERLESS SPIRAL 
STON AND VALVE ROD PACKING 
LOOK FOR THIS LABEL 


ON EVERY BOX 


EscANABA, MICH., 
Sept., 16, 1901. 


New YorK. 
Sirs :—I wish to give you 
y testimonial in regard to Peer- 
Piston and Valve Rod Pack- 


vere tests. 

While in charge of the Escanaba 
& Gladstone Transportation Co.’s 
Steamer “Lotus,” which has a com- 
pound engine and steam at 140 











ingle packing. 
Congratulating you on the suc- 
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Twelve to Eighteen 


Months in High 
Speed Engines 
Without Repacking 


at I shall always recommend it 
when I possibly can, I remain, 
V7 1 
yours truly, 
ALFRED LARSON, 


ngineer, Escanaba Water Works 
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Manufactured, Patented and Copyrighted Exclusively by 
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VoL. Vi. 


It is with pleasure 
that we note the recent 
advancement of the 
American Order of 
Steam Engineers. During the past month the Order has 
increased by the addition of three new Councils, the ones 
in Pittsburg and Germantown having unusually large mem- 
berships to start with, and giving promise of successful 


Organization—Its Elements 
of Success. 


futures. 

The new members will find in the American Order all of 
those features that will tend to their educational elevation 
with its contingent advantages, and they will also find that 
in associating themselves with the American Order, that 
they have placed themselves in a position to assist in the 
purging and placing upon a higher plane the standard of 
their life’s vocation. In addition to the educational features 
of the Order the new members will be benefitted by the 
fraternal features of the organization, a feature which will 
undoubtedly appeal to all, as it enables each to assist the 
other in ways other than that of mere words. 

Time and again we meet the pessimist who is constantly 
lamenting the failure of the engineer of to-day, compared 
to the success of the man of that calling of years gone 
by. He will quote you: “In the good old days, when 
everyone who expected to be an engineer had to serve his 
time in the shop, and be versed in all things from scraping 
a joint to putting on soft patches. Those were great days 
and the engineer was not bothered by cube foot or calorim- 
eters. All he had to do was to put on overalls and work.” 
But right here let us say that the world has moved along 
since then, to-day we are in the beginning of the Twentieth 
Century, and while our pessimist somehow manages to hang 
on, and maybe occasionally creeps to the front for a time, 
he don’t like the pace, it’s too strenuous for him. 

The so-called good old days, however, have gone forever 
in the ever-changing evolution of things, and what would 
have constituted a good engineer then would and could not 
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answer now. Thus we can see and appreciate the many 
and varied advantages of the engineers’ organization. Cen- 
tralization of strength is one of the features of this century; 
without unity in thought and action in these days we 
become at once outclassed. 

From the ranks of manual workers, the engineer has 
gradually advanced, until to-day his calling is in every sense 
a professional one. Instead of merely stopping and starting 
an engine, and doing odds and ends of repairing, he is 
expected to handle a great variety of machinery, and under- 
stand it both theoretically and practically in all its branches. 
Aside from this he must keep abreast of the times and be at 
all times in constant touch with any and all of the con- 
stantly improving conditions and appliances of the pro- 
fession. 

Here, then, again is he benefitted by the organization, 
for be he ever so dull he will acquire a multiplicity of new 
thoughts and ideas analogous to his profession through his ~ 
associations of the lodge room. 

And so we could go on and on enumerating many features 
beneficial to the engineering class through affiliation with 
the American Order of Steam Engineers. Suffice it for us 
to say that those new members will find within it much to 
cominend. 

The pessimist may have his lament and kick about how 
much an engineer has to know and do these days, but we 
feel safe in saying that there are but few who would care to 
exchange the present status of the profession for that of the 
past, and few will deny that the engineers’ organizations 
have contributed very largely, both morally and intellect- 
ually, in affecting the changed conditions. 
t+ 

Recent events in 
with the Ohio State License Law, 
or laws, have assumed somewhat 


connection 
Ohio Engineers’ 


License Troubles. 
of a theatrical phase, which are, 


to say the least, interesting. On March 1, 1900, the Ohio 
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legislature passed a bill requiring all engineers in the State 
operating plants of 35 horse-power or more to be licensed. 
All plants of less than 35 horse-power and all engineers who 
had been employed in the State continuously for a period 
of three years next prior to the passage of the law were 
exept. 

This bill, which was known as the Roberts’ Law, be- 
caine operative May 1, 1900, and continued in effect until 
quite recently, when it was declared unconstitutional by 
the Circuit Court of Butler County. This Court exer- 
cises jurisdiction over five counties, and the decision was 
looked upon as practically a death blow to the law. But 
the friends of the law, who were said to be chiefly the 
inspectors and others holding positions created by the law, 
nothing daunted, immediately appealed the case to the 
Supreme Court of the State, and at oncé set about procur- 
ing the passage of a new bill, with the result that on March 
13, last a bill known as the Pollock Law, was passed. 

Inasmuch as the Pollock Law repeals the Roberts Law, 
the Supreme Court thought to drop the appeal from the 
Circuit Court’s decision on the Roberts Law, but the prose- 
cuting attorney of Butler County answered that the Pollock 
Law contained the same infirmities which the Roberts Law 
contained, and requested to have it heard and decided, so as 
to determine whether there was anything unconstitutional 
in that character of legislature. Accordingly the matter was 
taken up by the Supreme Court and their decision has just 
been handed down, affirming the decision of the Circuit 
Court. 

This apparently leaves the Pollock Law open to success- 
ful attack by its opponents, and incidently reflects discredit 
upon the framers of that law, who, judging from the incom- 
plete information at our command, were more eager to 
avoid opposition to their measure than to protect the 
interests of either engineers, owners of steam plants, or the 
public. 

A large number of Ohio engineers were dissatisfied with 
the Roberts Law, and many will doubtless be equally dis- 
satisfied with the Pollock Law, but it remains to be seen 
whether they will carry the matter into the courts again or 
rest content. In view of past events the latter course seems 
improbable, and it will not be surprising if the next year is 
productive of as much new history in this line in Ohio as 
has the past, in any case the developments are likely to 


be worth recording. 


tert 


It is time that archi- 
tects should recognize the 
fact that an engine and 
boiler room is entitled to 
proper space, and also in alloting this space that it is their 
duty to consult, and be governed, by an engineer of ex- 


The Relation of Engineers 
to Building Construction. 


perience in such matters. 
Just why more attention is not given to this point by 
the designers of our large buildings is very hard to say. 
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Surely it is in the engine room that the fundamental 
maintenance of the building is to be looked for, yet how 
little attention is given to the manner of .placing the ma- 
chinery, ete. 

Probably the most disagreeable feature of an engineer’s 
existence in the larger cities is due to the placing of the 
power plant. From a superficial view of some of the 
magnificent structures we may see upon every side it is 
easy to become enraptured with and lost in admiration of 
the genius who planned them. Every conceivable neces- 
sity seems to have been adequately provided for in the 
matter of convenience and comfort for the tenant. 

To the ordinary observer they are all that is perfect, but 
the visiting engineer will reserve his decision concerning 
the genius of the conceiver until he has seen below the 
street floors. In nine cases out of ten the further down he 
goes the less respect he will have for the man who locates the 
power plant (the very essence of the building’s existence) in 
a sub-department of a sub-cellar. 

In the majority of cases the entire machinery will be 
found in the least accessible part of the cellar, engines and 
generators will be found sandwiched in between arch-ways 
and foundation piers of the building, pumps placed so that 
tortuous lines of pipe are necessary to reach the elevators, 
boilers so arranged that to inspect them is taking a risk 
upon ones life. In fact, the whole design of the plant 
frequently looks as if the designer had finished the plans 
for the building, and forgot all about the steam plant 
until:some one called his attention to it, then he crowds 
everything to one side in order to make a little room for it, 
or else digs another cellar. 

Thus are the engineers and men placed in charge of such 
a plant in daily danger and they are also expected to 
achieve the same results as if everything was placed under 
the most advantageous conditions. 

Then too the firemen and engine room attendants are not 
salamanders, they must have air to breathe the same as any 
other human being. When architects realize this and 
consult men capable of understanding such matters when 
they are designing a building they will confer a great boon 
upon the boiler and engine room employee and also the 
owner as well. 

An instance of the above kind of misplacing of machin- 
ery has but lately come to us; it became necessary to re- 
move a boiler that had been placed in a building when it 
was constructed ; upon examination it was found necessary 
to cut the boiler into several parts before it was possible to 
attempt its removal. This represented the greatest stupid- 
ity upon the part of the designer for surely no one with or- 
dinary common sense would expect a boiler to outlast a 
building. 

Again we repeat it, architects will do well to place more 
reliance on the engineers advice in matters appertaining to 
the power plant in our large (or small) buildings, for the 
engineer and the engineer only is capable of realizing the 
multiplicity of requirements for that department. 

° 
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Combustion 
By HERMAN T. C. Kraus, C. E. (civil engineer). 


Combustion is the change in the condition of matter from a 
solid or liquid into a gaseous state. This change in the con- 
dition of matter is constantly going on in nature and in various 
ways, but the occurence of the Oxygen of the air combining 
with the carbon of fuel, as fire, is in daily life understood to 
be combustion in particular. 

The present method of firing is, with but a little variation, 
the same as done a thousand years ago; combustion as fire 
cannot radically be changed because it is the natural course in 
the change of condition from the solid or liquid into the gas- 
eous state. 

The fuel as represented to us by nature free of charge, is in 
a condition upon which we cannot easily improve by artificial 
means. Coal for instance, is with the heat units in the most 
concentrated state—14,000 to one pound, or within about 32 
cubic inches. Hydrogen with 62,000 units of heat to a pound 
is represented by 200 cubic feet. 

In order to clearly comprehend the occurrence combustion, 
or the change in the condition of fuel, we must understand 
the nature of heat and that heat is achemical action. Most of 
the time the explanation of these terms is not comprehensive, 
being wrapped in mysteries. 

Assuming that at some time all matter had been in a gaseous 
state it is possible as a consequence that the hardest rocks can 
disintegrate to their former state. The hardest matter may be 
dissolved by some liquid, but to get this into a gaseous state 
requires the same amount of heat as it possessed before it 
represented the respective substance in a solid state. 

Heat is a mode of motion, it is not material but functional, 
to matter it expresses the activity of matter. - Heat motion or 
energy cannot do without matter through which only, or by 
the support of which, it can act. It will go through solid 
matter causing the particles of matter to vibrate by which it is 
advanced. The vibration may be to the extent to expand 
matter into a fine divided condition or gaseous state. Similar 
to this is electricity which also is a mode of motion but in a dif- 
ferent form. 

Many different names are given to heat according to its ac- 
tion supported by water in various combinations, but after all 
there is only one heat motion, and it will make no difference 
in what condition matter may appear with it. The different 
names are only according to the respective condition of matter 
under the influence of heat energy. 

A solid body disintegrating wants heat to resume the gas- 
eous state and which state can only be attained by the parti- 
cles of the respective substance to be’in motion. Matter can be 
kept in a gaseous state by a certain amount of heat, for in- 
stance Oxygen, Hydrogen, Nitrogen, and air, possess a certain 
amount of heat, specific heat, by which they are kept in their 
natural condition, this is possible by the present condition of 
our planet. These four gases are named permanent gases. 

This specific heat causing a constant pressure and volume of 
the gases, can be taken out of it by mechanical work, that is, 
the heat can actually be squeezed out of the gas and in order 
to release the pressure, cold water, air, etc, is circulated around 
the vessel containing the gas. As evident the same amount of 
heat pressed out of the gas is again required, by the liquid or 
solid state to which it was reduced, in order to resume the for- 
mer condition, 
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A condition cannot change by itself unless something else 
from outside causes this change by actual work, natural or ar- 
tificial, and the sum of their work value must be equal to the 
result of this change. 

Matter changes condition in two directions by expanding 
and contracting of which the former is the most useful for 
practical purposes. This corresponds with the natural decay- 
ing and growing of matter in vegetable as well as animal life. 

The natural course of such a change in an icicle can be ex- 
plained by the water evaporated by the influence of sun heat, 
it will in a gaseous state rise to the upper regions of the atmos- 
phere, where it is again by cold condensed to water which will 
fall in drops upon the surface of the earth as rain, forming riv- 
ers and ponds of water which by the influence of cold, depend- 
ing upon the season of the year, this water is reduced to its solid 
state ice. The term cold only indicates the absence of heat to a 
certain extent, even in the coldest state we know of sem heat 
what still remains. 

Chemical Action. There is one certain law, although not 
found in books but is universally prevailing and which reads 
in short-No difference, no motion, or action. Elements with 
the greatest difference amongst each other combine most readi- 
ly to some other substance and this is especially the case with 
two volumes of Hydrogen and one of Oxygen to water-also will 
Oxygen and carbon combine forming carbonic acid by one part 
of carbon and two parts of Oxygen. 

A change in the condition of matter can only take place by 
the particles of the substance in motion causing from one to 
another a change in their position, consequently a chemical 
action is nothing but a mechanical mixture of the particles of 
different substances, causing a difference in appearance than 
what they formerly had and which is according to their rel- 
ative position and the relative number engaged. 

In chemical analysis it is shown that the particles of two or 
more elements engaged in the change of a condition, nothing 
of matter is lost, or disappears, but that the sum of the weights 
remains the same with every condition may this be solid, 
liquid, or gaseous state. A pound of water committed into 
steam remains with this different condition the same weight 
with every pressure, but heat energy which presses the water 
in the condition of steam is evident without weight. 

The name chemistry is from the ancient Egyptian name 
chame-chamie or chemie by which was meant Egyptian art. 
In the language of the people of Memphis, chemie meant also 
black, for this reason chemistry has been at times named the 
black, dark or mysterious art. 

The combustion in the furnace of a steam boiler as said, is 
nothing but a change in the condition of the respective fuel 
from a solid into a gaseous state and as evident, this is ac- 
complished by the particles of, for instance, coal in motion. 
This violent motion of the particles of matter changing condi- 
tion is named heat, and this heat motion or energy is imparted 
to every thing in reach and with the effect to bring it to the 
same emotion. This excitement for liberty is consequently im- 
parted through the boiler plate into the water, which material 
is also engaged to equal vibration and as long as this is constantly 
going on, the particles of the water are separated or expanded 
to a high degree and to a condition which we name sfeam. 

The occurence of fuel changing condition we name combus- 
tion and the appearance of this we call fire. The motion of 
matter by which this change of condition is accomplished is 
Heat; some of the matter in motion carried by the air to 
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some distance is the flame and is the visible expression of the 
heat motion Jight. 

Oxygen attacks the carbon of the fuel in the furnace and 
combines with this to carbonic acid, which escapes under the 
boiler and flues to the chimney, rising within this to a height 
in the air where it finds equal density. The natural draught 
of a furnace and chimney depends therefore upon the differ- 
ence of temperature or density of the gases. The more rapid 
the combustion in the furnace is going on and the volume of 
gases increase, stronger will be the force in the direction tow- 
ards the chimney. 

Coal cannot start a fire by itself, but like everything else 
this must be accomplished by something outside and which is 
in this state of fire already. 

The particles which actually constitute the unit of coal, rep- 
resent by accumulation the mass of coal. The intensity of 
heat depends upon the state of perfection within these parti- 
cles and not upon the mass of coal, for these particles only are 
attacked by the Oxygen and again their degree of density de- 
pends upon how perfect the combination of the particles with the 
Oxygen can be accomplished, forming carbonic acid. The mass 
of coal gives a quantity of heat which is the concentration of 
heat in the mass and the amount of steam made depends upon 
the quantity of heat in the furnace and how well this is distrib- 
uted over the heating surface. 

Coal combines a certain amount of foreign matter not a 
combustible, which varies according to the solid upon which 
the wood was growing at an unknowntime. To all this the 
shiftings of the coal beds in its early days have admitted some 
other matter etc. Coal as is well known is wood which in time 
was transformed into the present state ; anthracite is consid- 
ered the hardest and oldest coal. 

The combustion in a furnace is not artificial but under arti- 
ficial treatment. The amount of useful work out of all the 
heat developed in the furnace, without having reference to the 
intermediate parts, is actually with the tool producing articles 
of manufacture. A ton of coal contains about 25 millions of 
heat units and with these transformed into motion by combus- 
tion we ought to be able to accomplish a great deal of useful 
work, but this is not the case.. We may ask what becomes of 
all the expenditure of value as heat and will find that much, 
very much, must be paid out on the way to the actual result 
and that this is but a trifle of what is expended for the pur- 
pose. 

The utopia of a manufacturer would be to run the coal by 
automatic machinery from the mine into the furnace and have 
within the factory rude automatic machinery by which a day’s 
work can be obtained without any personal attention. 

Oxygen, the one-fifth volume of air, is equally mixed with 
the Nitrogen in the remaining four-fifths volume of air. 
Through the grate the Nitrogen has free passage through the 
furnace in order to give the carbon a chance to absorb the ac- 
companying Oxygen. As evident this cannot completely be 
accomplished, depending as it does to a great measure upon 
the state of the fire and other circumstances. Should the fire be 
down showing black spots and at that time be supplied with a 
charge of coal I think, the result will be a poor distilation of 
the coal, by the little heat below, the volatile or oily matter 

- will free itself and escape through the chimney without doing 
the least of good, it absorbing and carrying away the heat in 
the furnace. With fire rising within the coal the distilation is 


improved, but only to form carbonic oxide, which is carbon 
half with Oxygen, because there is not heat enough to com- 
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plete the combination, nor time to accomplish this, for the 
fresh air is constantly pushing forward. 

This carbonic oxide also escapes with but little benefit. 
After the fire breaks through the mass of coal the formation 
of carbonic acid is accomplished and while this is going on the 
greatest heat is developed as it is the most favorable condition 
in the furnace. This explains that a certain condition can be 
the support for the development of another and in the furnace 
with the necessary temperature the carbonic oxide can develop 
the carbonic acid, that is, with the additional amount of 
Oxygen. 

Assuming a grate of 4 x 6=24 feet square and that each 
square foot will burn 30 pounds of coal or 24 x 30720 pounds 
of coal per hour, now allow 150 cubic feet of air containing 
Oxygen enough to be theoretically necessary for combustion, 
which is 720 x 150108000 cubic feet of air in one hour, or 
the constant supply of 30 cubic feet of air with a velocity of 
about 4 feet a second. Assuming that only half of the Oxygen 
in the air is absorbed by the carbon in the coal and that the 
amount of air is to be doubled, then the air will go with a ve- 
locity of 8 feet a second through the grate and fuel. The air 
going through the fuel with moderate velocity is undoubtedly of 
advantage, the Oxygen is instantly absorbed by the carbon, al- 
though it takes a certain time, no matter how little, within 
which the carbonic acid can be formed, but which by the air 
shooting through the fire to rapidly isneglected. Certainly by 
natural draught the velocity of the air depends upon the nature 
of the fuel and the height of the grate. By the application of 
artificial draught with a motion fan, the supply of air can be 
had with a.constant pressure and can be regulated according 
to circumstances. We all know that without the closest atten- 
tion no correct result can be obtained and this should be con- 
ducted as punctual as within a labratory. 

Should the air be deprived of the Nitrogen by some simple 
process and only Oxygen admitted to the furnace, this furnace 
would have to be hemetically closed in order to keep the air out 
of it. ‘The heat could in this case be much increased because it 
should not be divided amongst the other four-fifth parts of air oc- 
cupied by the Nitrogen. The Nitrogen is undoubtedly a carrier 
of heat but otherwise of no special advantage in the furnace 
developing heat. The grate bars with only Oxygen going 
through them would soon be destroyed, but by the intense 
heat the facilities would be increased to impart heat through 
the iron into the water. ‘ As well as this may appear, on ac- 
count of many difficulties Oxygen only cannot easily be ap- 
plied for practical purposes. 

Should the grate constantly be supplied with a very light 
layer of coal the furnace would then be the coldest place and 
could as well be outside within a special setting. The gases 
distilled out of the coal instead of shooting through and on the 
heating surface to the chimney, can at different compartments 
or stations be retained for the special development of heat, 
that is if what is left in one compartment incomplete can be 
developed in the next one. The trouble with such an arrange- 
ment should be the lack of heat in the compartment not direct- 
ly connected with the furnace. 

Perfect combustion can be the nearest accomplished at the 
spot where the carbon and Oxygen come in close contact, 
which is within the fire, after the combustibles leave the fur- 
nace they are spread in large volumes of gases which can be 
obtained as stated above, but it is thus similar to the saying-it 
is easier to prevent a sickness than to care for it, therefore the 
combustion within the fire is as perfect as possible. 
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READING. 
The Convention City as It Is. 


Not in the history of the American Order of Steam En- 
gineers will delegates and visitors to the Annual Convention 
have had opportunity to acquire such varied and interesting 
experiences, as will those persons attending this pleasurable 
event in the Organization’s business routine at the city of 
Reading on May the 12th next. 

To those who have never visited that city the experience will 
undoubtedly be replete with pleasant surprises, not only in the 
constantly changing scenery going to and from there, but also 
in the manner of the people. In order that the visiting dele- 
gates may not miss some of the most interesting features of 
this historical place, and also that those members of the Amer- 
ican Order and other readers of THE PRACTICAL ENGINEER 
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companies, go hand in hand with the almost unparalleled 
natural beauty of the city’s surroundings in making it a great 
panorama of interest to the visitor. 

There is no more beautiful scene to be had than that 
approaching Reading from the East at night on the Read- 
ing Railroad. As one approaches, the first object to be 
noticed will be that of the grand old Neversink Moun- 
tain, high up upon which can be seen the ever twinkling 
lights of the magnificent Neversink Mountain Hotel. A 
close approach will distinguish the tortuous outlines of the 
trolley line with its ever ascending circles; but even as the 
train reaches the base of the great mountain itself there is no 
suspicion of the fairyland beyond, right here a glance to the 
South will show the placid waters of the Schuylkill seemingly 
almost directly below the cars yet fully a hundred feet of sheer 
descent below. Then we round the last curve of the mountain 

















VIEW OF READING, PA. FROM FOOT OF PENN ST., SHOWING MOUNTAINS IN BACKGROUND 


who may not be able to be present will be ina position to enjoy 
some of its interest, we will endeavor to portray Reading as it 
really is. 

Under the shadows of Mount Penn, Mount Washington and 
Neversink Mountain, in a bowl-like contingent of the 
beautiful Schuylkill Valley, the city was laid out nearly two 
centuries ago by William and Richard Penn, and it was named 
by them Reading, after the English Cathedral town of that 
name, and is, next to Philadelphia, the oldest town in the 
State of Pennsylvania. In the matter of manufacturing it is 
second to no inland city in America of its size; the cotton fac- 
tory, the woolen mills, the flour mills, breweries, foundries; 
the great construction and repair shops of the Reading Rail- 
road and the huge blast furnaces of the different steel and iron 


to have suddenly burst upon our view a scene which once seen 
can never be forgotten; fora moment the whole valley seems 
to be alive with dazzling and kaleidoscopic views, each rivaling 
the other in point of beauty, on the right. may be seen a huge 
bank of slag, hundreds of feet in heighth, with its banks semi- 
luminous, while here and there are to be seen perfect rivulets 
of molten lava flowing from newly dumped slag cars, each 
emitting millions of tiny glittering sparks of fire, the whole 
going to make up. a scene which will alone repay the trouble 
of the trip. A glance beyond this will show upon all sides the 
rising hills of the Eastern extremity of the Blue Ridge Moun- 
tains. ; 

This isa night- scene which while beautiful will have a 
strong second in the thoughts of the visitor by the cordial 
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manner in which he will be treated by the people of the city 
itself. Here again is a surprise, instead of a quaint old- 
fashioned town, as one might expect to find here in the moun- 
tains, you are introduced into a veritable metropolis, the huge 
factories, the high office buildings, the rush of the automobile 
and all of those things which are necessary to the highest 
Twentieth Century success are to be found. 

After the first effect of surprise has worn off the visitor will 
become more and more impressed with the thoroughness of the 
place. In no other way can this be properly appreciated than 
by a trip late in the afternoon over the mountains on the 
famous switchback electric railway, returning by night. A ride 
of four miles is accomplished in about twenty minutes and the 
traveler arrives at the summit of the Neversink Mountain. 
Here reared upon its loftiest peak is an edifice which shows 
well the thrift that has made Reading so successful; a Hotel 
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To the visitor is always extended the hand of good fellow- 
ship, and if those who attend the Convention this year do not 
have a good time in every way, it will be through no lack of 
hospitality upon the part of Reading’s citizens, nor yet upon 
no lack of interesting and versatile subjects for the mind 
to study and the eye to comprehend, for in this old town will 
be found all that is new and enterprising as well as all of that 
old-fashioned good cheer which go to place at ease the stranger 
within its gates. 

rere 
Air and Its Uses at and Below Atmospheric 
Pressure. 


By a vacuum is meant the beginning of atmospheric pres- 
sure. It is from this absolute point or pressure from which 
nearly all air calculations start. And like the absolute zero 











THE SSHUYLKILL VALLEY FROM {NEVERSINK MOUNTAIN RAILROAD 


365 feet in length, five stories in height, with a promenade 
porch open to the public of goo feet in length. From this 
point of vantage the view is unsurpassed; to the East and 
South the eye can travel for miles over the slightly undulating 
country, winding through which can be discovered like a 
silvery cord the waters of the Schuylkill River. To the North 
and West can be seen the rugged outlines of the mountains 
which in their grimness suggest well the enormous stores 
of mineral wealth which lay beyond. 

As night approaches and the huge smelting furnaces belch 
forth their volumes of flame and smoke in fitful glares, momen- 
tary glimpses can be had of the workers far below as they rush 
to and fro. 

In the city streets the visitor will find everything cosmopoli- 
tan in the highest degree, except for the kindly courtesy with 
which he will be treated by all. The business houses rank with 
‘the best in the country in point of variety and quality of their 
merchandise; the city improvements in the nature of electric 
lights, water works and asphalt streets rank with the best of 
our larger cities. 


of temperature, it is the point at which the expansion of air 
becomes infinite. 

The most simple means by which the pressure of air is re- 
duced from atmospheric pressure is by the use of the air 
pump. While with a well constructed air pump we can pro- 
duce a very good vacuum, yet with this class of apparatus it 
is impossible to produce a perfect vacuum. Its degree of per- 
fection being limited by the volume of its clearance divided by 
the volume of its piston stroke and by the perfection of its 
construction. It is very rare to get a vacuum better than 
one-hundredth of an inch of mercury with the pump, while 
it is more common to get a limit of one-tenth of an inch. 

A very common form of air pump is that known as the 
Venture vacuum pump, being named after Venture, its dis- 
coverer. Its principle being that a fluid passing at a high 
velocity through converging and diverging nozzles, and from 
an orifice, will produce a vacuum at the point nearest to its 
greatest contraction. If a pipe leading to a vessel, from 
which we wish to exhaust the air, is connected at this point 
we will be able to exhaust nearly all the air from this vessel. 
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But when we need a more perfect vacuum than can be 
secured by any of the preceding methods, it becomes necessary 
to resort to the Sprengel or Mercurial air pump. The most 
common type of air pump known to the engineer is that of 
the combined condenser and air pump, used in many condens- 
ing steam plants, its construction being too well known to 
need explanation here. With this type of pump in good 
working order, we should secure a vacuum to within 1’ of 
Mercury of absolute. 

The vacuum has many uses outside of the economy of its 
use in connection with the steam engine. All of the incan- 
descent electric lamps which we use owe their life to the fact 
that their interior is almost a perfect vacuum. If this were 
not so, the oxygen of the air would consume the filament at a 
very early period. 

The vacuum has a great commercial utility. Eggs are 
broken into large pans which are placed in vacuum chambers 
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chamber A of the first section being in communication with 
heating chamber B'* of the second section by the pipe R, the 
second boiling chamber A’ communicates with the third heat- 
ing chamber B* by the pipe R’ while this latter boiling cham- 
ber is in connection with the condensing chamber P of the 
vacuum pump. 

The heating chamber B of the first section is connected 
through the pipe C with a boiler or to the exhaust of an en- 
gine. All of the boiling chambers communicate with the 
vacuum chamber of the pump by a very small pipe not shown. 
The purpose of this pipe being to mdintain a vacuum in these 
chambers yet not of sufficient size to carry away any consid- 
erable quantity of the steam produced or generated in each 
boiling chamber. It will thus be seen that the steam pro- 
duced in one boiling chamber is used as the heating medium 
in its succeeding evaporator, thus conducing to great economy. 
Pipes 0, 0, 0, lead from the heating chambers to the trap T 
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and their moisture is expelled by a very low temperature, thus 
producing a dry powder which contains all the valuable food 
constituents of the egg and which may be kept for almost an 
indefinite length of time. In a similar manner nearly all 
kinds of fruits and vegetables are now evaporated. Large 
numbers of the big products of different manufacturers are 
saved and made valuable by being dried in a vacuum. 

In drying of different products of food in the atmosphere 
such a high temperature is required to drive off the moisture 
that many of their valuable food constituents are also driven 
off, while by drying them in a vacuum all this danger is over- 
come. By the use of the vacuum process a dry food stuff is 
secured which is very satisfactory in appearance and rich in 
food properties. 

One of the most useful as well as interesting vacuum pro- 
cesses is that used in the manufacture of salt. This is known 
as the triple or quadruple effect system, the name depending 
upon the number of stages of evaporation. Fig. 1 shows the 
arrangement of a triple effect vacuum apparatus. The boiling 
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Fig 1. 


which takes away the water of condensation. The steam as it 
condenses in each boiling chamber produces a vacuum in its 
preceding boiling chamber. It will readily be seen that the 
highest temperature and lowest vacuum exists in the first sec- 
tion and visa versa in the last section. 

This process could be continued, using more chambers if it 
was so desired. This process of multiple effect is used in 
many processes where it is necessary to reduce liquids by boil- 
ing or to precipitate their solvents. All of the evaporating 
ships used to supply fresh water to vessels of war are fitted up 
with apparatus of this type. In Philadelphia, where the water 
is more like soup than water, this process is used for pro- 
ducing distilled water for drinking and cooking purposes. 
With well constructed apparatus it is not uncommon to pro- 
duce 1,100 gallons of distilled water at a cost of fifty cents. ° 

The simple syphon used for drawing liquids from one level 
to another over an obstruction is an illustration of the use of 
air at atmospheric pressure. Its application has been known 
for hundreds of years; it is said that its use was known even 
before the Christian Era, MAX. 
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Old Friends in New Clothes. 
PART VI. 
BY A. EDWARD RHODES. 


It is said that the advance of civilization, as well as that 
of science, may be measured by the progress which is made to- 
wards the utilization of waste. Things that are now sources 
of profit were, at one time, regarded as useless. Great efforts 
are continually being made to find new uses for that which is 
now useful and a use for that which is now considered wasteful. 
Possibly the most striking utilization of what had previously 
been considered as waste, was the discovery of a means by 
which cotton seed could be used. Formerly the cotton planter 
had to plan how to get rid of his cotton seed. Sometimes it 
was carted away at more or less expense and thrown into the 
rivers where it either was carried out to sea or helped to fill 
the channel, sometimes to such an extent that an appropriation 
from congress was required to dredge and deepen the river for 
the passage of boats. After many experiments were tried the 
full realization and possibilities of cotton seed was discovered. 
The seed was crushed for its oil, and the seed—oil cake, as it 
was called, after the oil had been extracted, was found to be a 
fine food for cattle, and later, as a basis for soap. Next it was 
discovered that it made a good fertilizer, and now the hulls are 
made into paper. So that what oncecost the planters of the 
south many hundreds of dollars to get rid of now brings in al- 
most if not quite $25,000,000 a year. 

But this is not so wonderful as the triumph of science 
which takes place in the black coal tar of gas retorts, which 
for many years was regarded as useless. But now we get from 
it the aniline dyes of so many shades and hues. The first 
chemical compound made from coal tar was, pyridine, the basic 
group of many alkaloids. From it was obtained antipyrine, 
atropine, phenacetine, hynal, and many others. Saccharine, 
two hundred and eighty times sweeter than sugar, is another 
element found in coal tar. 

Sawdust is now mixed with special refuse mineral products, 
and under heavy pressure, is made into bricks, which are light, 
impervious to wet, and are fire-proof. Three qualities which 
make a brick of stiperior qualities. A chemist has made a 
finely divided and very valuable charcoal from sawdust, and I 
saw in a paper sometime ago that sawdust is now being used 
in mixing mortar instead of hair. 

Sludge acid has been one of the most offensive wastes 
known to man. Its existence has been the bane of man. For 
many years it has deadened the nerves of smell of the citizens 
of Long Island City and Staten Island. It is made by agitat- 
ing a certain quantity of sulphuric acid with a thousand gal- 
lons of distilled petroleum, intended for illuminating. A beau- 
tiful, pure white acid went into the agitator, and what came 
out was a molasses-colored acid, whose color but feebly sug- 
gests the vileness of its odor. 

It was run into the harbor until even the harbor could not 
stand it and rebelled. Then the oil company built a tank 
steamer for the sole purpose of taking this sludge acid out at 
night and burying itin the sea. This cost the refineries a vast 
sum of money. Sludgeacid when it is young is frothy ; twen- 
ty-four hours companionship with itself makes it black and 
waxy. One day a chemist (we will never be able to estimate 
the good done by the chemists) took some fresh sludge and 
threw it into fresh water. He noticed that upon being thrown 
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into the water it separated into oil and acid. The acid was 
easily absorbed by the water, and the residue of oil, it was 
found could be used as fuel. Now the companies separate the 
sludge into oil and acid, and cannot supply the demand for the 
oil for fuel. 

Slag, which used to be the despair of all owners of puddling? 
furnaces, and is banked high in their neighborhood (may be 
seen at Reading during our convention) as a monument to its 
own usefulness, is one of the latest converts to the ranks of the 
useful. It is now used in the manufacture of paint, being 
valued for the fifty-five to seventy per cent. of pure oxide it 
contains. Slag, when pulverized, is absolutely fire-proof and 
experiments looking to the using of slag in the place of asbes- 
tos are now being made. It is also used to clean silver and 
brass, and can be made into soap. 

I have given a few of the great savings made, now least I 
give the impression that we have reached the top notch of per- 
fection, although much has been done by science towards the 
utilization of waste, there are many directions in which there 
still is much to be done. It has been ascertained that in the 
average manufacturing establishment from fifty to ninety per 
cent. of the power employed (made if I may so use the word) 
is wasted by friction. In oil or gas light it is stated that more 
than ninety-nine per cent of the energy is expended in heat, a 
great loss of light and a mighty discomfort in summer. 

[TO BE CONTINUED. ] 
treet 


Description of Absorption Plant. 


There are two classes of ammonia used in absorption ma- 
chines, anhydrous and aqua ammonia. 

Anhydrous ammonia, as its name implies, is free from 
water. At ordinary temperature it is a gas, but it liquifies if 
subjected to a low temperature, say 35° below zero, or a heavy 
pressure, or a combination of both. 

Aqua ammonia is a solution of the gas and water. 

In the distribution of ammonia when the absorption ma- 
chine is in operation under normal conditions, aqua and anhy- 
drous ammonia are distributed as follows: Aqua ammonia is 
contained in the generator (G) analyzer (A) exchanger (E) 
absorber (B) and pump (P). Anhydrous ammonia is con- 
tained in the condenser (C), the rectifier (R) contains am- 
monia gas, also a small quantity of aqua ammonia which is to 
be separated from it. 

The generator as its name implies, is for the purpose of 
generating the anhydrous ammonia gas from the aqua am- 
monia. It consists of a cast-iron cylinder, having a T at one 
end, on which is placed the analyzer. The generator is built 
on the same principle as a return tubular boiler. The heating 
surface consists of a steam coil in place of fire tubes. 

The aqua ammonia is contained in the shell, the coil being 
entirely submerged in the ammonia. When heat is applied 
to the coils by the means of steam, ammonia gas is driven off 
from the solution and passes up through the trays of the 
analyzer. 

The duty of the, analyzer is to heat the down-coming 
strong aqua ammonia, which drops from tray to tray, by 
means of the ascending hot ammonia gas which in turn be- 
comes cooler. 

The purpose of the exchanger is to exchange heat between 
the cold strong liquor and the hot weak liquor, rendering the 
weak liquor cold before it enters the absorber, and the strong 
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liquor hot before it enters the analyzer. This is effected by 
means of helical coils heated inside the shell. 

The pump discharges the strong liquor into the bottom of 
the shell and out of the top into the analyzer. The incoming 
hot liquor enters the top of the coils and passes out of the 
bottom to the absorber. 

The rectifier is for the purpose of abstracting any moisture 
that might be contained in the gas leaving the analyzer, the 
object being to condense any moisture in this gas in the pipes 
of the rectifier, by means of a stream of cool water traveling 
over the coils. The condensed vapor returns to the analyzer 
by means of the drip line, which gives us very nearly pure 
anhydrous ammonia to the condenser. 
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The condenser is for the purpose of condensing the anhy- 
drous ammonia gas after it leaves the rectifier. Ammonia gas 
will condense at a low pressure if subjected to a very low tem- 
perature, or a combination of both. These conditions are 
achieved in the condenser by the cold water which passes 
through the condenser coils, giving a comparatively low tem- 
perature, and by the pressure produced by the generator. 

The absorber is for the purpose of sucking the return gas 
from the freezing coils into the absorber, by the absorption 
action of the aqua ammonia from which the gas was originally 
generated. 

The weak liquor line takes its weak liquor from the bottom 
of the generator and carries it to the absorber, to properly 
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absorb the ammonia gas it is divided into numerous small 
streams which meet the return gas from the freezing coils. 

The forecooler is for the purpose of cooling the distilled 
water for filling cans by the action of the return gas from the 
freezing coils. 

The reboilers are for the purpose of distilling water by the 
use of the return steam after it has done its work in the gen- 
erator. 

There are some features in the absorption system that are 
far superior to the compression system. Much purer ice can 
be made for the reason that there is no oil used in connection 
with the system that comes in contact with the steam. An- 
other feature is that you can carry your brine at a much lower 
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temperature than with a compression system. So in the use 
of cold storage work you do not need to run the machine con- 
tinually, but by the use of a brine cooler you can run your 
brine to a very low temperature, say 28° below zero, and shut 
your machine down for a period of from eight to ten hours, 
and circulate your brine through your house for that time. 

As far as economy is concerned in the absorption system, I 
will say that it can be run as cheap as the compression system, 
when the results are taken into consideration. By the use of 
exhaust steam it can be run cheaper than the compression sys- 
tem, but the objections are in separating the oil from the ex- 
haust steam for making distilled water. 


Philadelphia, Pa. L. J. PrERCE. 
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Get your railway time-tables for Read- 


ing. 
+ 


Get there early and meet the others as 


they come in. 
+ 


Delegates arriving at Reading on Sun- 
day, May 11, should go right upon the 
mountains and spend the day, or as much 
of it as is left after they arrive. If the time is short go up on 


Neversink first. Take electric cars at Ninth and Penn streets. 
+ 


Reading, Pa., can be reached from New York and the East 
by way of Easton and Allentown, from Washington and the 
South by way of Philadelphia, via either the Pennsylvania or 
Reading Railroad or if Southern delegates wish to do so 
they can change cars at Wilmington, Del., and go up to Read- 
ing on the Wilmington and Columbia Railroad. From the 
West by way of Harrisburg and Lebanon. From the North 
by way of either Harrisburg or Scranton. 

+ 

Three new Councils of the A. O. S. E., have been formed 

during the past month. One in Texas and two in Pennsylva- 


nia. Iron City Council, of Pittsburg, with 85 charter mem- 


bers, gives every promise of becoming one of the best en- 

‘ gineers’ organizations in the country. Germantown Council, of 

Philadelphia, with 60 charter members, states with brighter 

prospects than any of the now large Councils in this city did. 

Both of these latter Councils were organized by Mr. L. L. 
“Rice, of this journal since April first. 
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Large New Council of the American Order of Steam 
Engineers. 

On Saturday ‘evening, April 19, Grand Chief Hiram M. 
Trout, assisted by Grand Junior Master Mechanic Thomas 
Marshall, Jr., instituted a new Council of the A. O. S. E., at 
Pittsburg, Pa., with 85 charter members. The Council will 
be known as Iron City Council, No. 21, and will hold regular 
meetings every Saturday evening, at 1040 Fifth Avenue. 

The officers are as follows: Chief Engineer, M. J. O’Sulli- 
van; First Assistant, Walter Shook; Recording Engineer, 
John McF. Easton ; Financial Engineer, Joseph Kocab ; Cor- 
responding Engineer, F. C. Rose; Treasurer Engineer, W. J. 
Vandergrift ; Chaplain, C. W. Taylor; Senior Master Me- 
chanic, John B. Morton; Junior Master Mechanic, John 
Kleber, Inside Sentinel, J. O. Cowger; Outside Sentinel, 
Watt Liermann; Senior Past Chief Engineer, John McF. 
Easton ; Junior Past Chief, L. F. Vandegrift. 

bd 
A New Council in Texas. 


A new Council of the American Order of Steam Engineers 
has just been organized at Galveston, Tex., and will be known 
as Galveston Council, No. 1. This Council starts with a 
charter membership of twenty. We have not yet received the 
names of officers, etc., but will give them in our next issue. 
This Council was formerly a branch of the N. A. S. E. 

+ 
Another Council in Philadelphia. 

A new Council of the American Order of Steam Engineers 
was instituted in Germantown, Philadelphia, on April 30, 
with 69 charter members. This makes eight Councils in this 
city, all prosperous, and more to follow. 

+ 
From Oregon No. 1, American Order Steam 
Engineers. 
Grant’s Pass, Oregon, March 15, 1902. 

Be it resolved that: 

Whereas, it has pleased the Supreme Engineer of the 
Universe in his infinite wisdom to remove from the sphere of 
her earthly usefulness the beloved wife of our Brother O. C. 
Baker ; 

And while we bow in humble submission to the Divine will ; 

It is hereby resolved that we express our heartfelt sympathy 
with our Brother in his bereavement. 

And be it further resolved, that a copy of these resolutions 
be placed on the minutes of the Council, and also that a copy 
be printed in the county newspapers. 

Committee on resolutions: 

Benj. F. Myrick. 
S. A. Williams. 
T. N. Feese. 


+ 


Grand Council Resolutions of Condolence. 
Allentown, Pa., March 18, 1902. 

Atthe Annual Convention of the Grand Council of the State 
of Penna. A. O. S. E. held on the above date the following 
resolutions were unanimously adopted: 

Whereas, it has pleased the Almighty God to remove from 
our midst our friend and Brother Harry B. Underwood: 

And whereas Brother Underwood has always shown marked 
love and devotion to our noble order, and has given much 
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time and energy to its interests, contributing largely to its suc- 
cess: therefore be it 

Resolved, that this Grand Council bow in submission to the 
will of Him who doeth all things well. And be it further 

Resolved, that we extend our sincere sympathy to the be- 
reaved wife and family, and express the belief that their loss 
will be his eternal gain. 

Resolved, that a copy of these resolutions be sent to the fam- 
ily and entered on the minutes and be published in the official 
journal of the A. O. S. E. 


HIRAM TROUT, 
WM. J. COURTNEY, 
FRANKLIN R. MOORE, 
Committee. 
beet 


The Coming Convention of the American Order 
of Steam Engineers. 


At Reading, Pa., where the next Annual Convention of the 
A. O. S. E. will be held on May 12 to 15, the Committee in 
charge of arrangements have their preparations well under 
way and promise all delegates and visitors a pleasant time. 
The programme has not yet been completed, but it has been 





decided that a reception for engineers, exhibitors aud supply 
men will be held in the Convention hall on Monday evening. 
Tuesday afternoon will be spent on the mountains, and Tues- 
day evening a grand banquet will be tendered in Rah Jah 
Temple. , 

The headquarters for the Convention will be at the Ameri- 
can House, and the genial proprietor, Geo. M. Amnion, 
promises first class accommodations to all. Rates will be $2.00 
per day. 

tert 


Manufacturers and Agents Welcome. 


The Committee extends a cordial invitation to all manufac- 
turers of or dealers in steam engines, boilers and appliances to 
be present at the Convention of the A. O. S. E., at Reading Pa., 
May 12, 13, and 14, for the purpose of exhibiting their pro- 
ducts, distributing catalogues and advertising matter, or 
merely for the purpose of enlarging their acquaintance among 
engineers. Any person who cannot attend personally or send 
representatives may forward a supply of catalogues or other 
advertising matter and the Committee will see to it that it is ju- 
Piciously distributed. 
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Good Advertising. 
The Convention Committee at Reading state that they still 
have some space to let for exhibition purposes. Those desir- 
ing to exhibit steam specialties or supplies should apply at 
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once. The cost of the spaces that are left are but $5 and $10, 
each. For further particulars address A. Keppleman Sec- 
retary, Board of Trade Rooms, Reading, Pa. 
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Fun at Camden. 

The members of Camden Council, No. 3, of New Jersey, 
celebrated their sixth anniversary at their rooms, at Second 
and Federal streets, on Thursday evening, April 24th, with an 
open meeting, and as is customary with everything that Cam- 
den attempts, the affair was a complete success, and a genuine 
treat to all having the good fortune to be present. 

Some two hundred visitors filled the hall a little beyond its 
normal capacity, and the night was pretty warm, but these 
were things beyond the power of the committee in charge to 
change, otherwise they too would have been perfect. 

It was an unconventional affair, being primarily intended to 
bring together old and new members of the Order, therefore 
no set programme was followed. Supreme Corresponding 
Engineer J. C. McDowell opened the meeting with one of his 
characteristic speeches, which never fail to put everyone in a 
good humor. A pleasant surprise was then sprung upon the 


members of Camden Council, Brother James McNelly pre- 
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senting the Council witha very handsome large new book case, 
made of quartered oak, with plate glass doors. Supreme 
Chief Engineer C. P. Williams delivered the presentation 
speech. Following this brother surprised the boys still fur- 
ther by presenting the Council with a full set of Hawkins’ 
Works, six volumes, the presentation address being by L. L. 
Rice. Short talks of general interest to engineers and the 
Order were given by Deputy Supreme Chief F. O. Garrison, 
Thos. Marshall, Jr., F. R. Moore, Frank Mellor, Joseph 
Wheaton, and others. Ex-Mayor Hatch also delivered a very 
interesting address, dividing his attention between the neces- 
sity for an engineers’ license law in New Jersey, and the Beef 
Trust. He was roundly applauded. 

An excellent musical programme, furnished by the Camden 
National Band kept things lively throughout the evening. 
Chief Engineer S. R. Middleton, presided, and the following 
gentlemen composed an exceptionally good Committee of Ar- 
rangements: Horace Hewlings, Mark Rowland, Julius Abra- 
hams, H. R. Taliaferro, Chas. Harrigle, Samuel M. Best. 


bee 
Educational Committee, A. O. S. E. 


JoHN MartTIn, Secretary, 2655 East Clearfield St., Phila. 


The following questions are intended to create discussion in councils 
of the American Order of Steam Engineers. Answers will not be required 
by the Committee but prizes will be awarded by the Committee for the 
best essays prepared by individual members upon any of the questions 
asked. The PRACTICAL ENGINEER will give cash prizes for the best 
essays prepared by engineers whether members of the A. O. S. E. or not. 


Questions for May Issue. 


1 What would be the trouble with a compound Wound 
Generator if the voltage would drop considerably when full 
load was on the Machine and the speed of the Engine would 
stay steady, they being direct-connected ? 

2 What would be the effect on a 4-circuited armature 
if one set of Brushes got out of contact with the commu- 
tator ? 

3 What would be the effect on 
ture if one set of Brushes got out of contact with the Com- 


a two-circuited Arma- 


mutator ? : 

4 How would you jump out a coil in a four-coil, four cir- 
cuited Armature ? 

5 How would you jump out a coil in a four-coil, two- 
circuited Armature ? 

6 What degree of bevel is required on the safety valve and 


its seat by the United States Government Boiler Inspection 


Department ? 


7 Why would 23 degrees not be sufficient and 55 degrees 


too much? 
8 What would be the difficulty if your safety valve were 


to have 75 degrees bevel ? 

9. What is the proportion of area in square inches of 
safety valve to the square feet of fire grate, and if the boiler 
pressure were 60 Ibs. and 150 lbs., would the safety valve area 


be the same if grate surface was same ? 
10 What is the volume of steam at 60 Ibs. pressure and 


how much less at 150 lbs.? 
tee 
Controversy between Engineers and Brewery 
Workers in Cincinnati. 


A controversy of more than usual interest to engineers has 
for some time been going en between the Brewery Workers’ 
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Union of Cincinnati and local unions of engineers and firemen 
employed in the breweries of that city. 

The Brewery Workers composed of the men who wash kegs 
and perform similar duties around the breweries demanded 
that the engineers’ union should dissolve and its members 
join the Brewery Workers’ Union. This the engineers and 
firemen refused to do for the reason that they are working un- 
der a contract with their employers and for the very excellent 
additional reason that the employing brewers have given them 
everything they asked, including an eight hour day. 

The Brewery Workers then declined to work with the en- 
gineers and went out on strike which has lasted for six weeks 
and has seriously crippled the brewing interests of the city and 
keeping their own members out of employment. 

The fight does not involve a question of hours or wages, 
but is wholly against the engineers and firemen, who positive- 
ly refuse to surrender. The employing brewers represent- 
ing an industry with an estimated capital of $28.000.000 
are therefore the innocent victims of a controversy which 
they have no power to settle either way. 

Mr. Henry Ketter, President of the Engineers’ Union in an 
interview says : 

‘‘T cansummarize the whole situation by saying that the 
Brewery Workers might as well walk into the offices of the 





breweries and ask the clerks and book-keepers to join their 
unions as to ask us todoso. The idea I mean to convey is 
simply this : To be an engineer a man must have some train- 
ing and education and be of more than the average intel- 
ligence. He must be able to pass an examination to obtain a 
license, and this requires study and work. Now, the men who 
had acquired these licenses were formed into a union vf their 
own and were in thorough accord with union labor. It might 
as well be said that every carpenter that works in a brewery, 
or every painter who puts on a bit of paint on its walls must 
join the Brewery Workers’ Union as to say we must. We are 
all strong union men, but wedo not believe that we should 
dissolve our union. 

Mr. Henry Ketter is 36 years old, has grown fat from 
laughing, and is unquestionably the most popular engineer in 
the city of Cincinnati. He has followed the profession of 
stationary engineering from boyhood, and is a mechanic of 
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undoubted ability. He was the last City Inspector of En- 
gineers of Cincinnati, prior to which he held positions as Chief 
Engineer of the City Water Works for two years, Government 
Building two years, Nihalovitch, Fletcher & Co., distillers, 
five years, United States Printing Co., the Russell Morgan 
Factories, etc. He was the Democratic candidate for Congress 
from the 2d District of Ohio, in 1900, and received the largest 
vote ever polled by a Democrat in that District, being defeated 
by a small margin. He is often referred to as the silver- 
tongued engineer. 

Mr. Ketter is President of Engineers Union No. 18, of 
Cincinnati, which has been successful in establishing the 8- 
hour day in a large number of the continuous-running plants 
of that city, such as municipal plants, breweries, hospitals, 
and some of the larger hotels. The Cincinnati Gas and Elec- 
tric Light Co. will also conform to this rule, commencing July 
first, all of which excellent work has been accomplished with- 
out any strikes on the part of the engineers. 


ttt 


The Average Pressure on a Steam Piston. 
By W. H. WAKEMAN. 


The ‘‘average pressure,’’ and the ‘‘mean pressure’’ of steam, 
both of which refer to the same thing, or have the same mean- 
ing, are so frequently used incorrectly in many of our mechani- 
cal books and papers, and the practice is continued so persistently 
by some of them that a short article on the subject seems to be 
called for, in order to correct the inaccuracy and prevent others 
from falling into the same error. 

Some of these periodicals tell us that when we want to de- 
termine the horse-power of an engine proceed as follows. 

‘‘Multiply the area of steam piston in square inches, by the 
travel in feet per minute, and by the average pressure,’’ but 
we will cut the rule short here, because the average pressure is 
not used for this purpose. Sometimes an engineer wishes to 
know if there is a rule whereby he can determine the mean ef- 
fective pressure on the piston of his engine, without an indica- 
tor. He is told to find the ratio of expansion, and one or two 
other things, when by properly adding, dividing and subtract- 
ing, the result will be the mean pressure, when that is not what 
he wants and usually the answer will not be the mean pressure. 

A certain author wrote an article on how to find the mean 
effective pressure from an indicator diagrame, It was well il- 
lustrated and showed How to lay off said diagrams by ordinates, 
and to measure the distance on each one of them, from the 
steam and expansion line down to the counter-pressure line, 
etc. We were told to use the proper scale for this purpose, add 
all the results together, divide by the number of measurements 
taken and the quotient would be the average pressure? 

When this writer was asked to explain the difference in re- 
sults between those secured by his method, and those attained 
by use of a rule given by a standard authority on the subject, 
he replied that in his case the effect of clearance, compression, 
wire drawing &c., were taken into consideration, while the 
rule did not take these into account, but this explanation was 
neither satisfactory nor correct, for the mean effective pressure 
shown by an indicator diagram from an engine in good order, 
agrees very closely with that computed by a correct rule that is 
given us for the purpose of determining the same pressure, 
but when the mean effective pressure is determined 


by use of ordinates, and the mean, or average press- 
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ure is computed by a rule, the results must of necessity 
differ widely, provided that both processes are carefully carried 
out, for the simple reason that they call for two very different 
things, which can never be alike in a noncondensing engine, 
and will only agree in a condensing, when the condensing 
apparatus creates a perfect vaccum in the exhaust pipe, which 
is a feat that never will be accomplished, judging by the re- 
sults of previous efforts along this line. Let it be plainly un- 
derstood that this is not a discussion of right and wrong ways 
to apply a certain rule. but it is an explanation of the blunders 
made by writers who used a good rule for a purpose that it 
was never intended for, then wonder at the unexpected results 
secured, or else never suspect that they have made a blunder. 





- 
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The mean effective pressure acting on a piston is one thing, 
the mean pressure, or the average pressure is another, as will 
be shown presently. The indicator diagram shown in Fig. 1, 
was taken from a 28-inch Corliss engine, in the vicinity of my 
place of writing, and is a fair specimen of every day results 
secured in that plant. 

By tracing the lines with a planimeter I find that the mean 
effective pressure is 30 pounds. Let us row proceed to apply 
the standard rule given us for determining the mean effective 
pressure on the piston of an engine, when all required data are 
given. It will be necessary to find the ratio of expansion, as 
the first step. The total length of this diagram, including the 
estimated clearance is 3.75 inches, and from the clearance line 
to the point of cut-off is .5 inch. The expansion rate is then 
3-75 + .5=7.5. The hyperbolic logarithm of 7.5 is 2.0149, 
and adding 1 to it gives 3.0149, which is to be divided by the 
ratio of expansion and 3.0149 + 7.5=.402. 

The initial pressure shown by this diagram, measured from 
the atmospheric line is 92 pounds, and as the engine is located 
near the sea level, it is proper to assume that the atmospheric 
line is about 15 pounds above a perfect vacuum, therefore the 
real initial pressure of this diagram is 107 pounds, and 
.402 + 10743 pounds, from which must be subtracted the 
back pressure of 17 pounds, showing that the mean effective 
pressure is 26 pounds. 

The back pressure is determined by assuming that the 
atmosphere causes 15 pounds, and the diagram shows 2 
pounds. 

Here then is a case from every day practice, where the mean 
effective pressure found by the planimeter is 30 pounds and 
when determined by rule it is 4 pounds less, which is about as 
near as we can expect them to agree. The difference is due to 
the fact that the expansion line is higher than correct theory 
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calls for. This is caused by a slight leak in the steam valve, 
or by re-evaporation of water in the cylinder as the pressure on 
it grows less. 

The point to be emphasized in this connection is that neither 
26 nor 30 pounds is the mean pressure, or the average pressure 
on this piston, notwithstanding the fact that ic is so often 
claimed to be, as already mentioned. 

In cases where the counter-pressure line and the atmospheric 
line of a diagram are in the same place, the real back pressure 
is about 15 pounds at sea level (and less as the engine is 
located on higher ground), consequently the real forward 
pressure is 15 pounds more than is indicated by the height of 
steam and expansion lines, above the atmospheric line. 
Another point which seems to be lost sight of in this connec- 
tion is that during the time that the steam and expansion lines 
are being drawn, there is no connection between that end of 
cylinder, and the part on which back pressure is acting. 


Now the mean effective pressure acting on a piston is the 
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forward pressure minus the back pressure, but the average 
pressure does not take into account the back pressure in any 
way or form, consequently, when we are told to use the 
average pressure on the piston, to determine the indicated 
horse-power, somebody has made a blunder. 

Fig. 2 is a reproduction of Fig. 1, with a few more lines 
added. A is the atmospheric line and V the vacuum line. 
The average pressure indicated by this diagram is found by 
starting the plan‘mter at 2, coming straight down to the vacuum 
line, following it to the end of diagram at the left, then up- 
ward to the expansion line which is followed back to the 
steam line, and thence to the starting point. 

The result is an average pressure of 47 pounds. This is 
consistent, because the mean effective pressure as found by the 
planimeter is 30 pounds, the counter-pressure and the atmos- 
pheric lines are far enough apart to denote 2 pounds, the 
atmospheric pressure is 15 pounds, and 30-++-2+-15=47 pounds. 

We will now proceed to find the average pressure of this 
diagram by rule, the same as we did the mean effective pres- 
sure. The ratio of expansion is 7.5, the hyperbolic logarithm 
of which is 2.0149, and adding 1 to it gives 3.0149. Then 
3.0149 + 7.5-+107—43 pounds average pressure. 

The difference between planimeter and rule is 4 pounds on 
the average pressure, the same as it was for the mean effective 
pressure, which affords further good illustration. 


I have mentioned the fact that the mean effective and the 
average pressures would be the same in a condensing engine 
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provided a perfect vacuum is maintained in the exhaust pipe. 
If this could be done the planimeter might be run over the 
diagram, in the way already described for Fig. 2, and in that 
case the average and the mean effective pressures would be 
the same, but until this is accomplished we should recognize 
the fact that they are not, and use each in its proper place. * 


The mean effective pressure is used to determine the indi- ~ 


cated horse-power of an engine, therefore its place is well 
known, but some reader may ask what the average pressure is 
used for, and to this I reply that it is proper to use it for the 
purpose of determining the total lead on an engine, therefore 
it should be used much more than it is. 

For an illustration of the utility of it, suppose that we cal- 
culate the total Joad on an engine under different conditions, 
and compare the results.- The area of cylinder from which 
Fig. 2 was taken is 615 square inches, and assuming the piston 
speed to be 500 feet, the total load amounts to 615x74x500-: 
33,000=438 horse-power. 

If we proceed to add an independent condensing apparatus 


and get good results from it, the average pressure, using the © 


term advisedly, will be reduced 12 pounds, because 12 pounds 
of back pressure will be removed, thus allowing the governor 
to reduce the average pressure by an equal amount. 


The total load on the engine then is 615x(47—12)x500- 
33,000—=326 horse-power. As the total load is so much less, 
the coal required to run the engine is less accordingly, or nearly 
so, and there is no mystery about it. This statement of the 
case is much superior to the claim that adding a condenser 
increases the power developed which is not true. 
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Discoveries Which Prove the Great Inferiority of 
Modern Civilization. 


Thousands of years ago, it is claimed, there existed in New 
Mexico a system of reservoirs, irrigation and viaducts that is 
unparaHeled at this age. This is proven beyond a doubt by 
discoveries and investigations that have recently been made. 
Under the lava which covers hundreds of square miles are 
found traces of cement ditches and reservoirs that are marveis 
of engineering. 

In those days, says The Rural Californian, the deserts 
bloomed like a garden and a civilized race of millions occupied 
the arid Southwest. Our irrigation engineers have much 
to learn from the people older than the Pueblo race, who 
inhabited New Mexico when the race from which Columbus 
sprang were still barbarians. In those days reservoirs at con- 
venient basins stored the water, which was led in cemented 
ditches across the loose soil to where it was needed: for use. 
Chasms were crossed by viaducts. Into some of the ditches 
lava has run, showing their great antiquity. Others are 
covered with shifting sands, but enough are visible to enable 
skilful engineers to understand the system which modern 
civilization with its boasted attainments, has been incompetent 
to construct. 
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In making valve attachments see that the valve closes against 
the steam pressure. 





me 


La 








902 


pe. 
the 
hat 

be 
ize 


di- © 


ell 
is 
he 


al- 


ch 
on 








May, 1902 








LETTERS 
FROM ENGINEERS 








In order to make this department of THE PRACTICAL 
ENGINEER as interesting as possible, a moderate rate will be 
paid by us for all contributions published under this heading. 
However, we do not assume responsibility for the ideas or 
opinions expressed. None need hesitate to contribute be- 
cause of inability to draw or write well. We will redraw or 
revise whenever necessary—it is the idea we want, New 
ways of doing old things, criticisms of accepted theories and 
general engine room experiences are especially solicited. 




















Worth the Price. 


Editor The Practical Engineer:— _ as ge 
Your April issue contains 
a letter from Supreme Treasurer Richardson congratulating 
you upon the improved appearance of The Practical Engineer. 
Brother Richardson says further that hé isa reader of many 
periodicals but that he considers The Practical Engineer the 
best paper in the world for the price. 

A statement like this coming from a man of Brother Rich- 
ardson’s high standing in the’ mechanical field, deserves ‘the 
consideration of every engineer. I have been one of its readers 


_ from its origin and I can truthfully say that the knowledge 
which I have obtained from its columns has been worth many 


times the subscription price. 
FREDERICK MARKOE, 
Grand Corresponding Engineer. 
tet 


Another “Slack” Economizer. 


EpIToR PRACTICAL ENGINEER : 

I have carefully looked over the article ‘‘A Practical 
Hom2-made Economizer’’ appearing under the head of 
Letters from Engineers, in your issue of February 1st, 1902, 
by Harry Slack. I do not have a copy of the February num- 
ber of the ‘‘ Practical Engineer ’’ and I cannot of course know 
just what style of an economizer a reader furnished your 
paper, but in studying carefully Harry Slack’s drawing I 
cannot say that I would recommend it to engineers, especially 
this exact method of utilizing the heat units going up. the 
stack. 

We all know that if these heat units can be utilized, it is 
that much saved, for it would otherwise go to waste. I doubt 
very much that Harry’s method would work satisfacto ily, 
and if Harry does recommend this system of heating feed 
water, why would he necessarily have to have the large iron 
closed tank ? This tank must necessarily be a closed stout 
tank, sufficient to withstand the water pressure and of the 
highly heated water after it has been through the heated coils 
in the stack. Taking his idea as he presents it, suppose he 
must stop his pump for some 25 to 30 minutes the water in 
the tank and coils must necessarily get very hot and create 
quite a pressure through the entire system, then when his boilers 
for water again he goes to start his pump I imagine he would 
have a happy time pumping this extremely hot water through 
his pump into his boilers. All engineers know that a pump 
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has a limit as to how hot water it will pump (especially 
so like ‘‘Harry’’ has shown, for he has not introduced any 
means by which he could pump this hot water). 

The writer has had some experience with these ‘‘ Home 
made economizers’”’ ‘and he does not believe Harry’s system 
will do, that is, if he wishes to retain his religion. If Harry 
Slack would completely reverse his apparatus and let the city 
water flow into his pumps instead of the tank, (and do away 
with the tank) and then pump this cold water through the 
coils in the stack and then directly into the boiler, he will find 
Hat the system will prove much more economical, and I- 
twould, ‘as stated, do away with the tank, it is a useless ad 
dition. : 

Why I say this system,would be more economical is, be- 
cause you cai have as many coils in the stack as it will admit 
of, so as not to interfere with the draft and in reaching the tubes 
you could heat the water to 212° Fah. or much higher 
and immediately rush it-into the boiler, but by Harry’s 
method even if it would- work there would necessarily be a 
loss in heat units in the feed-water more so than with the 
system I recommend, Why—simply because the hot water or 
feed to his pump must be drawn from the pipe ‘‘D’’ and by 
the time it went through the pipe to the pumpand then back 
to. the boilers it is needless to say there would be a noticeable 
drop in the temperature. Then too in the system I recommend 
if there should happen to rise a very high pressure in the 
system above boiler pressure it would raise the check on the 
feed pipe and enter the boiler. The writer has seen back sys- 
tems tried and I would much prefer the latter, that is, let your 
cold water go to your pumps, and pump it through the coils, 
adding the necessary number of coils suitable to raise the wa- 
ter to the required or ‘desired. temperature. Copper coils are 
the most preferable, but good iron pipe coils -last reasonably 
well to insure quite a nice saving when no other more prefer-_ 
able method is used in raising. the temperature of the feed 


water. 
A STOKER. 
+ ¢ + 


The Effect of Ammonia on Metals. 


Answers to questions 4 and 7 asked by the Educational 
Committee of the A. O. S. E. in the January number of ‘‘ The 
Practical Engineer.”’ 

DEAR Eprror :—In reading the letter from Harry W. Sher- 
man, of Wilmington, Del., I notice that his ideas are different 
from mine, so I will give mine, and perhaps we can wake up 
some Brother Engineer who can tell us which is right. Ques- 
4. What effect has anhydrous ammonia on metals such as steel, 
iron, brass and copper ? 

Ammonia has a very strong action on copper and alloys. No 
part of an ammonia apparatus with which the ammonia is lia- 
ble to come directly in contact should be made of copper, brass 
or bronze, as such metal is rapidly eaten away, while it has no 
effect on steel or iron. 

Ques. 7. Name the different parts connected with the absorp- 
tion system. What kind of ammonia is used in this system ? 
Explain the operation of the absorption system. 

Yenerator with analyzer and heaters. 
Condenser. 

. Receiver. 

. Cooler. 

. Absorber. 
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6. Ammonia pump; and if an ice plant the 7th would be a 
brine tank. 

The ammonia used in the absorption system is 26° degrees 
ammonia or aqua ammonia, which consists of water with about 
10 percent. of ammonia gas. Its strength is 26° Beaume, and is 
called commercial liquid or 26° ammonia. 

The condenser used may be either of the submerged type or 
the atmospheric type. The latter type is recommended where 
the water supply is limited. As to the operation of the absorp- 
tion system I will say that to do the matter justice would take 
take up much space, so I will give that of the operation in an 
ice plant of this kind. 

The ammonia pump is the only mechanically operating part 
of the plant outside of the boiler room where the usual feed 
pump may be found. The duty of the pump is to pump the 
strong aqua ammonia from the absorber to the generator. The 
mediums used are water, brine, steam and ammonia. ‘The 
brine is used in the freezing tank as a medium for transferring 
the heat from the freezing cans containing the water to be 
frozen to the expansion coils. One branch from the water 
supply carries water to the upper part of the distilled water 
cooler, in which the distilled water is cooled to about go° F. 
Another branch of water passes to the ammonia condenser for 
cooling purposes, from which it passes to the weak liquor tank 
for further duty in cooling. Another branch of water is taken 
from the mains by the feed pump and forced through the feed 
water heater, heated by exhaust steam from the generator 
heating coils to the boiler. The steam from the boiler passes 
to the heating coils of generator, thence through the feed 
water heater to the upper part of the distilled water tank, 
where it is cooled by water, as stated above, to 90° F. From 
the upper part of the distilled water cooler it is passed to the 
lower part where it is reduced to a low temperature by the coils 
with the return gas from the expansion coils on its way to the 
absorber from the distilled water cooler. 


The condensed steam is passed through a charcoal filter to 
the distributing pipes for supplying the freezing cans. As the 
steam used in the generator is not sufficient to supply the dis- 
tilled water required for the ice; live steam is fed directly from 
the boiler to the distilled water cooler to make up the deficiency. 
The course of the ammonia may be easily followed by beginning 
with the strong aqua ammonia formed in the absorber by the 
union of the weak liquor and the anhydrous or ammonia gas. 


From the absorber the aqua ammonia is pumped through the 
equalizer to the upper part of the stand pipe of the generator. 
The weak liquor passes from the lower part of the generator 
through equalizers to the weak liquor tank. From this the 
weak liquor is admitted to the absorber on automatic regulators 
used for regulating the flow of the weak liquor to the absorber 
and is an important adjunct to the system. 


The anhydrous ammonia produced in the generator passes 
out at the top of the stand pipe of the generator to the 
ammonia condenser, where it is condensed to the liquid form 
from the ammonia condenser. The liquid anhydrous ammonia 
is admitted by an expansion valve to the expansion coils where 
it assumes the form of gas. There coils are properly arranged 
in the brine tank for cooling the brine and thus indirectly 
freezing the water in the freezing cans. From the expansion 


coils the anhydrous ammonia, now in the form of gas, passes 
through a cooling coil in the lower part of the distilled water 
cooler to a final completion of the cycle by entering the absorber 
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where it is again united with the weak liquor to form strong 
aqua ammonia. 

As no oil is used in the system the steam may be passed from 
the generator where it does its work direct to the cooler with- 
out extensive cleaning apparatus. 

The weak liquor spoken of is what is left of the strong 
aqua ammonia after passing through the generator and out at 
the lower part of the generator, while the anhydrous or gas 


passes out at the top. 
READER. 
£¢+¢ 


Method of Placing Engine on Dead Center. 


Editor PRACTICAL ENGINEER : 

I have discovered what appears to me an original and 
unique plan for quickly and accurately placing an engine on 
the dead center when certain measurements and points are 
established and permanently marked. Every engineer knows 
that the best manner to find the dead center is to fix an up- 
right standard to the floor with an index or pointer attached 
as at H, so as to touch the outside rim of the fly-wheel. Place 
the crank so near the center that the crosshead shall have com- 
pleted the stroke to within an inch or inch-and-a-half and make 
a mark on the crosshead shoe at A and a mark on the upper 
guide at C to coincide with mark A. With the engine setting 
in this position make a mark on the rim of the fly-wheel where 
the index H will point and this will be indicated by G. Then 
turn the engine so the crank shall pass over dead center until 
the mark A on the crosshead shall again coincide with mark C 
on the upper guide and then make another mark on the fly- 
wheel rim at the index of F. 

With a pair of dividers find the center between F and G 
and make the mark E, then turn the engine back till the mark 
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E coincides with the index H, when the crank will then stand 
on the exact dead center. This procedure requires consider- 
able time and in case one wishes to place his engine on the dead 
center quickly much time is required in so doing. While the 
above is a necessary preliminary to finding the dead center and 
with the engine standing in that position I would suggest that 
making a mark on the edge of the fly-wheel at K perpendicu- 
lar to the center of the shaft, and from that point drop a plumb 
line and where the point of the plumb bob strikes the hub of 
the fly-wheel make a center punch mark indicated at M. It 
will be seen very readily that if the rim of the fly-wheel be 
moved even a 1-6 of an inch the point of the plumb box will 
also be moved a certain distance from the mark on the hub of 
the wheel at M, and I believe these marks will ever afterwards 
serve as a guide for accurately setting the engine on the dead 
center in almost a moment’s notice. 














JO2 


ng 


‘om 
ith- 


ong 
t at 
gas 


ind 
on 
are 
WS 
up- 
hed 
ace 
ym- 
ike 
per 
ing 
ere 
1en 
itil 
ra 
ly- 


nd 
er- 
ad 
he 











May, 1902 


THE PRACTICAL ENGINEER 











Asthecrank and fly-wheel of every engine is securely keyed 
to the shaft the permanency of the marks will not be or could 
not be destroyed with relation to their different position. As 
I have never seen that plan used or read of a kink, I give it 
to my brother engineers for what it is worth. 

Washington, D. C. HENRY M. STATz. 

treet 


Brief History of Steam Engines. 


The earliest notice we have of heat engines is found in the 
Pneumatics of Hero of Alexandria, about 130 B.C. From 
that time to the seventeenth century there is no progress to 
record. 

The next distinct step was the publication in 1601 of a 
treatise on Pneumatics by Porta, in which he shows an appara- 
tus similar to that of Hero’s, but with steam instead of air 
as the displacing fluid. But to Edward Somerset appears to 
be due the credit of making the first useful steam engine. 
This was about 1663. The first one to make commercial suc- 
cess of the steam engine was Thomas Saverg, in 1698. 

In 1690 Denis Papin suggested that the condensation of 
steam should be employed to make a vacuum under a piston 
previously raised by the expansion of the steam. 

Papin’s was the earliest cylinder and piston engine, and his 
plan of using steam was that which afterwards took practical 
shape in the atmospheric engine of Newcomen. 

In 1769 James Watt patented improvements, the principles 
of which to this day guide the development of the steam 


engine. 
ttt 


Largest Belt in the World. 


One of the largest belts for machinery that has ever been 
produced was recently finished by the Gutta-Percha and Man- 
ufacturing Company, Toronto. The belt was of rubber, and 
measured 3,529 feet in length, over two-thirds of a mile. Its 
weight was nine tons. This mammoth belt was made for the 
grain elevator of the Inter-Colonial Railway at St. John, 
N. B., and is now in use there. 

The Myers Transportation Company, of Pittsburgh, Pa., 
has been incorporated to build, operate and equip airships and 
to engage in business of transporting passengers through the 
air. The authorized capital stock is $100,000. 


ter 
Asks $10,000 Damages. 


Herman Rudolph of Grant’s Pass, Oregon, has sued the 
Booth-Kelley Co. of that place for $10,000 damages for inju- 
ries received in a boiler explosion while in the employ of the 
company at Saginaw, May 2, 1900. ‘The plaintiff alleges 
that the boiler was defective and that this fact was known 
to the company before the accident. 


tae 
Know a Good Thing When They See It. 


Editor THE PRACTICAL ENGINEER : 

I sent you the names of seven new subscribers two weeks 
ago, with $3.50 in payment of the same. I now have ten or 
twelve more, and could get a hundred if I had the time. I 
don’t have to ask an engineer to subscribe, just show him a 
copy of THE PRACTICAL ENGINEER and I get the fifty cents. 
H. Mappox, Morriston, Fla., 4-19. 





QUESTIONS AND ANSWERS. 


THE editor will be glad to receive from the readers of THE PRACTICAL 
ENGINEER, such questions relating to engineering subjects, as may, from 
time to time, occur to them. All questions and answers should be 
addressed to the editor and accompanied by the name and address of 
the writer, which will not be published, however, unless especially 
desired. It is the interition that questions shall be answered by the 
readers, and even though the editor may, from time to time, publish 
answers with questions, he especially desires the readers in such cases to 
contribute any further information in connection with the points raised, 
that they may consider of interest. All questions and answers received 
by the editor will be published, as far as practicable, but he reserves the 
right of editing or rejecting any communications. 


Editor PRACTICAL ENGINEER : 

[ would be pleased to have the opinion of some of your 
readers upon the following conditions found in my engine: I 
have charge of an eighteen hundred horse-power slide-valve 
engine ; in resetting the valves I noticed when I took the 
bonnet off and placed the engine on dead centre that I hada 
lead of 3-16 on one end and 7-16 on the otherend. The jamb 
nuts were hard up against both valves (it is a double slide). I 
would be glad to learn how this could happen with the jamb 
nuts tight. 

E. E. McCoy, Chester, Pa. 
L+rtet 


Editor PRACTICAL ENGINEER : 

Will you please inform me through the columns of your 
paper where I could purchase roller bearings. I would like to 
get them for a small machine I am making. 

B. E. ADAMS. 


Following are the names of the leading roller-bearing man. 
ufacturers of this country. Standard Roller Bearing Com- 
pany, 2336 Market street, Philadelphia, Pa., American Roller 
Bearing Company, Binford street, Boston. Mass., American 
Ball Bearing Company, Cleveland, Ohio. 

Probably the Standard Company would come nearer having 
what you need than the others, as they make a specialty of 
bearings for small machinery. EDITOR. 

ttt 
Editor PRACTICAL ENGINEER: 

I have an oil tank of the following dimensions : 

Bottom diameter, 8’ 5’ 

Top, 7’ 6” 

Heighth, 5’ 2” 

Will you please give me through your columns a scale by 
inches the number of gallons of crude oil in the tank. 

J. LUTHER. 


The volume of the tank mentioned, which is shaped like 
the frustrum of a cone, that is a cone with the top 
cut off, is found by first taking the mean diameter, 
that is, the average diameter of the top and _ bottom. 
This we find to be 8’ 1”, or 97”. We next find the area 
of this middle section, according to the formula: Area 
equals the square of the diameter, multiplied by 3.1416. The 
square of 97 is 9409, and this multiplied by 3.1416 equals 
29,559-3144 sq. in. Multiplying this by the height, 5’ 2”, or 
62, reduced to inches, we get 1,83?,677.4928 cu. in., and di- 
viding by 231, the number of cubic inches in a gallon, we 
have 7,933.2-3 gallons as the capacity of the tank. To pre- 
pare such a scale as you request, it would be necessary to 
work out similar problems for each inch in height, as far as 
you desire the scale to run. EDITOR. 





20 THE PRACTICAL ENGINEER 


Editor PRACTICAL ENGINEER : 

Enclosed you will find diagram of Buckeye Engine 9x14, 
260, rev., per. m., 80° lb. boiler pressure. This engine has 
been in use about 15 years, driving a Westinghouse generator; 
lately it has become necessary to put an additional load to the 
engine and it failed to do the required work, giving consider- 
able trouble. The indicator was applied and diagram I and II 
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was taken. After setting the valves by the ind cator, diagram 
III and IV was taken. The engine seems now very quiet and 
does the required work. 

The Corliss engine, from which the other diagram was 
taken, is a 16x36, making go rev. per m., boiler pressure 80 
lbs., engine pounds on head center. Please tell me what to 
do to better conditions. 

2. Please give me a rule for finding the temperature of 
steam when the pressure per Ib. is known. 

3. In figuring the water consumption from an indicator 
card, some give the following rule: Add the percentage of 


clearance to the portion of stroke completed at release, and so 


forth. What I wish to know is do they mean a certain per 
cent. of the cubical contents of the cylinder or what else do 
they mean ? 
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3. Ona centrifugal pump I have the vacuum created by a 
steam pipe which was screwed in on the top of the same. The 
steam was used, I imagine, to draw, by the sucking force it 
possesses, the air out of the pump, the vacuum gauge showed 
50 lbs. I do not understand how a steam jet which discharges 
free into the air can create a vacuum of 50 lbs., the suction 
pipe being under water. The pumps were used for dredging 
purposes. Will you kindly give me some enlightenment in 
regard to the above? 

Thanking you in advance for favor, I am, 

Yours respectfully, 
L. J. Stirr, Texas. 

The change made in the set of the valves of the Buckeye 
engine undoubtedly increased your power greatly, you were 
losing a large percentage of power through the exhaust being 
still open when you began to admit steam. The cards III and 
IV show that this has been properly remedied. The tail 
shown on the cards III and IV is due to the pencil fling. 
With an engine running at the speed mentioned you cannot 
obtain much better results except that you might reduce the 
cut-off a little more on the head end. 

Concerning the pounding of the Corliss engine : It is impos- 
sible to detect any defect in the card shown that would lead to 
the discovery of the cause. It may occur from a loose wrist 








pin; if running understroke it would thump on one end, if 
running overstroke it would thump on the other. 

Again, if it is a keyed crank it would thump on crank 
center only, if loose. If it is a screwed crank with Jamb nut 
and it should become loose it would thump on head center. 

2d. To thoroughly elucidate the question asked would re- 
quire more space than our Question column permits. We refer 
the readers to the following table which was compiled after an 
exhaustive experiment along this line, and also to the PRAc- 
TICAL ENGINEER of June, 1898, in which there is a very 
lengthy and comprehensive article on this subject. 

TABLE OF PROPERTIES OF SATURATED STEAM. 


Total Pressure per Temperature in De- Total Pressure per Temperature in 


Square Inch. grees F, Square Inch Degrees F. 

LBs. FAHR. I,Bs. FAHR. 

I 102.1 75 307.5 
10 193.3 go 320.2 
14 209.6 105 33153 
14.7 212.0 120 341.1 
15 3 ee I 135 350.1 
18 222.4 150 358.3 
21 230.6 180 372:9 
24 237.8 210 386.0 
3° 250.4 240 397-5 
36 260.9 270 407.9 
45 274-4 300 417-5 
60 292.7 


3d. In figuring the water consumption from an indicator 
card and the meaning of the rules in the matter of either 
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cubic or square inches, it would depend entirely upon the 
method of figuring. If you figured the volume certainly the 
contents would be cubical, but if you figure by inches in 
the ordinary term you would mean inches. 

4th. You had better throw the gauge you have away. It is 
certainly radically wrong ; the conditions are an impossibility. 
The highest possible vacuum for you to obtain would be about 
14 7-10 pounds. EDITOR. 

tre 
Foaming. 

In case of foaming close the throttle or stop valves and keep 
them <losed until the water becomes quiet and shows its true 
level. Foaming, if caused by dirty water, can usually be 
stopped by blowing off and adding fresh water. If the boiler 
primes, lower the water line for a time. 

The possibilities of steam power can in a measure be realized 
by the following :—During the recent big fire at Atlantic City 
it was seen that outside help must be had to successfully cope 
with the flames, and an appeal was made to Philadelphia for 
engines. In thirty minutes after receiving the notice the 
Philadelphia authorities had three engines with complete 
equipment upon the train at the Reading R. R. station 
in Camden. From there the run to Atlantic City is fifty-nine 
miles; the train was exactly 37 minutes in making the trip. 
A speed of 92 miles per hour being maintained. 

tert 


The Powers Steam Trap. 


The direct value of steam traps cannot be over estimated 
when considering the application of steam specialties to the 
boiler or engine room ; thus it only becomes a question to de- 
cide which will be the best device of the kind manufactured 
for that purpose ? 

In considering this quesiton it will be well to see that the 
trap is free from all possibility of the float water “logging ’’ 
or collapsing ; that the discharge valve is both easy of access 
and free opening and also free from danger of leaking. 

We give herewith a description of the Power Steam Trap, 





manufactured by the Direct Separator Company, Syracuse, 
New York, which is sure will commend itself to the reader 
after a careful study of the construction be made. 

The object in designing the Powers Steam Trap was to 
produce one that should have a perfectly tight valve when fill- 
ing, leaking neither steam nor water ; that should be powerful 
enough to open quickly, and positively a valve of liberal size, 
and never suffer from a collapsing or ‘‘ watter logged ’’ float ; 

By referring to cut you will notice the water enters at 
point marked inlet, filling the trap to the top of the tube lead- 
ing to the bucket, then the bucket begins to fill, and as it starts 
downward it is flooded by the water accumulated and goes to 
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the bottom quickly, opening the outlet valve when it reaches 
a point where the bucket is full; while the valve is open, one- 
half the water in bucket and the water in trap between point A 
and the top of the trap passes out, after which the water in 
trap between A and the bottom floats the bucket up and closes 
the valve, when the above operation is repeated. 





Emptying only one-half the contents of the bucket leaves 
the outlet water sealed, the seal being in the form of a U in the 
bucket, and from A to bottom of partition in trap; the reserve 
space in bucket added to that in trap is larger than in 
many, if not most other traps. While balance valves may 
give a larger opening, many have a small leverage effort and 
do not accomplish more, and more of them leak, which is an 
expensive way of doing it. Our idea in producing an inter- 
mittent trap is that it will not wear away the valve and leak. 

The bucket, outlet pipe and valve are made of brass; the 
valve is arranged so it will rotate every time the trap empties, 
insuring a perfect seat ; the case is of cast iron with a liberal 
margin of safety for the pressure intenied, which should be 
given in ordering. A large plug is placed opposite valve so 
that itcan be reached without disturbing connections, a smaller 
plug is placed in line with valve so that the seat can be refaced, 
if necessary, without disturbing connections or cover. The 
arrangement should insure all sediment being caught before 
it can reach the valve. 

&£¢t¢ 


Why They Change Engineers. 


In the vicinity of Ninth and Filbert Streets, Philadelphia, 
there is a concern that has changed engineers quite frequently 
during the past year or so. Upon inquiring the cause of one 
who recently vacated the job we were informed that the plant 
itself is sufficient to occupy an engineer’s whole time, but that 
it is the custom of the proprietor to place a memoranda on the 
engineer’s desk every morning setting forth the additional du- 
ties expected of him during the day. Copies of some of these 
follow : 

March 8. Fix leak in bulk window. Fix gutter for oyster 
bar. Fix scoop for pantry. Hook for shutter. New hinges. 
One lamp in B. 9 St. Fix lock of side door. Look at nuts of 
restaurant dummy. 

March 11. Glue table. Cement urinal. Fix telephone 
cable. Fix office chair. Dummy works hard. Leak in 
bulk window. New hinges. 

March 17. Fix long ladder. Put glass in storm door. 
Hinges inside. Coil in dishwasher. New hinges. Glue ta- 
ble leg. Edge on pantry table. Lay linoleum in kitchen. 

March 27. Lamps 5th floor. Fix dishwasher. Fix a 
table. Cut down ladder. Fix lock in closet. File screws in 
kitchen dummy. Fix loose moulding. Fix socket in office 
dumb waiter. Fix urinal Sunday. 
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TRADE NOTES. 


Lubricating Rotary Valves and Air Pumps are 
sometimes a vexing problem. The Joseph 
Dixon Crucible Co., of Jersey City, have a very 
interesting circular upon the subject, which 
they will mail upon request. 





A neat Circular has just been issued by the 
Larkin Metallic Packing Co., No. 23 Imperial 
Power Building, Pittsburg, Pa., describing 
their self-lubricating metallic packing, which 
should prove of special interest to engineers 
having trouble with their packing. The Lar- 
kin packing is specially recommended for Cor- 
liss valve stems, 

The Base-Ball Season is here and the enthu- 
siasts tell us of strong pitchers and graceful 
curves. The Parker Exhaust Head does not re- 
semble a pitcher, especially the ‘‘ growler’’ 
variety, but it is strong, and it has graceful 
curves of the kind and style that will appeal to 
your mechanical judgment. They are manu- 
factured by T. T. Burchfield Co., 619 Arch St., 
Philadelphia. 


Metallic Packings are in greater favor this year 
than they were last year, and they were more 
popular last year than ever before. Proven 
economy, not only in cost of packings, but in 
friction, lubrication, shut-downs, labor of re- 
packing, and many other ways, is responsible 
for this increasing demand. Thos. Walker & 
Sons, 4619 Tacony St., Frankford, Philadelphia, 
are among the oldest manufacturers of metallic 
packing, and the fact that their factory is com- 
pelled to run night and day to fill orders is 
proof of the value of their packing. 


Frank L. Patterson & Co., 23 Dey St., New 
York, or Girard Trust Building, Philadelphia, 
are specialists in Feed-Water Heaters and Ex- 
haust Heads, and can make it very interesting 
for any of our readers who are contemplating 
the purchase of either of these specialties. 

Many devices have been made for cleaning 
boiler tubes, but it is doubtful if any have had 
so large a sale or givensuch general satisfaction 
as the Turbine Cleaners made by the Liberty 
Mfg. Co., 5988 Centre Avenue, Pittsburg, Pa. 
These cleaners do good work, and with proper 
care will last a lifetime; moreover, the first 
cost is small, The makers will send you one 
for free trial. 


Cut out the last page of this paper and send it 
to Geo. W. Lord, 2238-2250 North Ninth St., 
Philadelphia with a sample of the scale from 
your boiler and he will analize it and tell you 
of what it is composed and how to get rid of it, 
free of charge. 





Keeping flues clean is usually a disagreeable bit 
of work which contributes about as much to the 
world’s output of profanity, as any other influ- 
ence of the boiler room. Therefore, in the 
* interest of morality, if not to aid the engineer 
and save fuel, every steam user should provide 
the best tools obtainable for doing this work. 
The Pilley Expansian Brush and Pilley’s Com- 
bination Flue Brush and Scraper cost but little, 


THE PRACTICAL ENGINEER 


save much, and are pleasant to handle. They 
are manufactured by the Pilley Packing and 
Flue Brush Mfg Co., 308 North Main St., St. 
Louis, Mo, 


A Good Catalogue of steam specialties is always 
a valuable addition to an engineer’s library, 
and when we find so many excellent ones to be 
had for the mere asking, it is passing strange 
that so many engineers are to be found without 
them. The latest product in this line is a very 
handsome new catalogue just published by the 
Penberthy Injector Co., Detroit, Mich. This 
catalogue contains upwards of a hundred illus- 
trations, representing the best product of the 
engraver’s art, together with comprehensive 
descriptions of the specialties made by this 
Company, including Penberthy Injectors, the 
Irwin Steam Ram, Lowand High Water Alarm, 
Success Valve Drip Automatic Water Gauge, 
Round and Square Body Water Gauges, Com- 
pression Gauge Cocks, Valves, Lubricators and 
a complete line of Oil and Grease Cups, with 
tables of sizes, price lists, etc., all of which are 
invaluable to the engineer. A copy will be sent 
free upon request to any reader of THE PRAC- 
TICAL ENGINEER, 


If you do not know G. E. Hubbert, of No. 123 
North Fourth St., Philadelphia, and al! about 
that Stephenson Bar Belt Dressing that he is 
giving away, it would bea goud idea for you 
two men to get acquainted, either by personal 
contact or correspondence, 


The superiority of France Metallic Packing, it 
is claimed, has been demonstrated in the recent 
competitive tests with metallic packings. After 
a competitive test it has been adopted by the 
Metropolitan Street Railway Co., New York, 
for their eleven 7000-horse power engines ; New 
York Gas and Electric Company, for their 
eight 7500 horse-power engines ; Brooklyn Kdi- 
son Company, for their two 7000 horse-power 
engines; Boston Elevated R. R. for. their two 
7000 horse-power engines ; and the New York 
Central and Hudson River Railroad for their 
stationary work, It is also used in equipping 
the Manhattan Engines in their large power 
house in New York city, in addition to several 
other large contracts. A booklet on packing 
can be had by addressing Mr. A. W, France, 
6500 State Road, Tacony, Philadelphia. 





Jas. I, Robertson & Sons, of New York, 
received an order under date of March 31st, 
from Mr. W. E. Goldsborough, Director of 
Dubuque University, of Lafayette, Ind., for 
six improved Robertson-Thompson Indicators. 
Mr. Goldsborough is thoroughly familiar with 
these instruments, and as his practical ability in 
the use of indicators is unquestioned, no better 
indorsement of these high grade instruments 
could be desired. 


The Battleship * Illinois’ uses as large a size 
as 134 ‘‘Selden’’ packing, and has recently had 
some delivered to her by the manufacturer, 
Randolph Brandt. The fastest Torpedo boats 
use this packing on their engine rods. 

The swift yacht “Arrow” also is packed 
with the ‘‘Selden.”’ 
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Cross Oil. Filters 
—— Do Best 


What other filters 
do well. They 
clean waste oil and 
drippings perfectly, 
making it fit for use 
over and over again 
Guaranteed to re- 
duce lubricating oil 
bills at least 50%. 


Nine governments have adopted 
them. Their sale has reached 28 
different countries. They were 
awarded highest medal at the Pan- 
American Exposition. 

Sold on 30 Days trial Shall we send one? 


THE BURT JIFG. GO., Akron, Ofio, U.S. fl 


Largest Manufacturers of Oil Filters in the World 
Cross Oil Filters carried in stock by the 
FAIRBANKS Co., 
Sole Agents for Philadelphia 


THE POSITIVE EXPANSION BOLT 
Special 
Discount 
to 
Jobbers. 
Write 
for 
Prices 
Manufactured by D. C. SEAMAN & co. 
1638 Hutchinson St., Philadelphia, Pa, 


For sale by Neal & Brinke. 18 Warren St., New York; 
Somers, Fiths & Todd Co., 323 Water St., Pittsburgh, Pa, 


will send $1.00 to the ad- 
IF ENGINEERS dress below they wil: re- 
ceive two blue prints, with tables and instruc- 
tions, showing how to set valves and eccentrics 
on Corliss engines, simple and compound, with 
one and two eccentrics. JOHN T. LIND- 
STROM, 440 Liberty Street, Allentown, Pa. 








DO YOU KNOW 


That we manufacture chemical water puri- 
fiers that are guaranteed to prevent and re- 
move incrustation in steam boilers, no mat- 
ter what its composition may be. 


CHEMICAL PURIFIERS 


that do this without injury to the boiler, its 
fittings or connections ; ; 


CHEMICAL PURIFIERS 


that can be used with perfect safety in Brew- 
eries, Ice Plants, Dye Works and all places 
where the water of condensation is used for 
any purpose. 

Write for terms, reports, circulars, etc. 
We interest you and pay liberal commission. 
Agents wanted everywhere. 





THE PEERLESS SPECIALTY CO. 
1720 N. 5th St. and 1711 N. Randolph St. 
Philadelphia, Pa. 
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The Cherry Chemical Co., 1215 Filbert St., 
Philadelphia Pa.,manufacturers of the Red Seal 
Boiler Compound, state to us that their sales for 
the past three months have been the largest in 
the history of their business. 

They have received testimonials from many 
of the largest steam usersin the country stat- 
ing that the Red Seal Boiler Compound is the 
best they have ever used. 

This Company Manufactures a number of 
qualities of compound, and can therefore 
furnish an artical suitable for all waters. 





We Have A Letter from H.B. Underwood & 
Co., 1025 Hamilton St. Philadelphia as follows, 

We take pleasurein writing you these few 
ines to let you know that we are still rushed 
with work; in fact, we have been obliged to 
turn considerable work away, something which 
we have not done for a number of years before. 

We are making a great many St. Johns Self 
Adjusting Cylinder Packing. This style of cyl- 
nder packing has stood the test over fourteen 
years running, and they are better like to-day 
than they ever were before. We find engineers 
want the best article, and they know when 
they come to us they will get it. 

We still have enough of the little books for 
engineers to supply all the demands, and will 
be pleased to furnish them toany of your sub- 
scribers who care to take the trouble to write 
to us and give their address. 

We have not had the pleasure of seeing your 
Mr. Rice lately, and we hope he will stop in 
occasionally as has been his custom heretofore; 
we are always glad to see him. 





Every User of Power and Light Should Read the 


POWER and LIGHTING ECONOMIST 


tells where to buy best, how to save money, how to im- 
prove methods. Thus $1 may save you $1,000 —50c a 
copy, $la year; Frank H. Knox, Troy, N. Y., and all 
live news-dealers, Read it and be benefitted. 





YOUR 
BELTS 


YOU DON’T WANT 

TO RUN TIGHT 

BELTS. DO YOU? 

YOU HAVE TO. WE KNOW YOU 

DON’T BELIEVE IN BELT DRESSINGS. 
WE DON’T BLAME YOU. 




















BUT YOU WILL BELIEVE IN CLING- 
SURPACE if you will investigate what it will do. 

It penetrates a porous belt and leaves the sur- 
face clean—not sticky. 

It preserves the belt, stops all slipping, so the 
belt can run easy under full load. This isn’t what 
we say, it’s what our customers say. We will show 
you if you wish. Get a package, test it, pay only 
if satisfactory. 


CLING-SURFACE MFG. CO., 
185-191 VIRGINIA ST., - - - BUFFALO, N. Y. 


NEW YORK—39-41 CORTLAND ST. 
PHILADELPHIA—THE BOURSE. 
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Mr. G. Frank Duemler has been appointed man- 
ager of the eastern branch of the Pittsburg Gage 
& Supply Co., with offices at 1011 Girard Trust 
building Philadelphia, Mr. Duemler is an en- 
gineer of known ability and a genial good fel- 
ow, he will be pleased to have his friends call 
upon him. If you cannot call write him for his 
catalogues of steam specialties, and his White 
Star booklet. 


There are some points about the Richards Cor- 
liss Engine that appeal very strongly to a prac- 
tical mechanical engineer and are well worth 
investigation. Nor are these points experimen- 
tal ones as the Richards engine has been in 
service a score of years or more and has gained 
an enviable reputation among the large manu- 
facturing establishments of Philadelphia where 
dozens of them are in daily use, It will pay any 
one needing an engine to see the Richards En- 
gine before buying. For further particulars ad- 
dress Corliss Engine Works, Howard & Hun- 
tington Sts., Phliadelphia. 





Randolph Brandt, manufacturer of the ‘‘Sel- 
den’’ packing, has just returned from a Western 
trip and reports evidences of prosperity every- 
where, The number and sizes of the orders for 
‘*Selden’’ were the largest in his experience. 















isa technical education. Great 
industries require trained workers, 
Carnegie’s partners rose from the 
ranks. We teach by mail. We have helped 
thousands to better themselves. A few 


FREE SCHOLARSHIPS 


in Mechanieal, Electrical, Steam, Textile Engineer- 
ing; Heating, Ventilation and Plumbing — includ- 
ing Mechanical Drawing— will be awarded to 
early applicants. The only expense is the actual 
cost of instruction papers and postage. 

Handbook describing courses, methods 

and regular terms on application. 








—_ 


American School of Correspondence, 
Boston, Hass. 


SOMETHING 


YOU SHOULD READ 


GRAPHITE ror VALVES 
anD CYLNDERS 


is the title of a little pamphlet 
that tells of the experience of 
engineers who have used gra- 
phite for better 'brication. 


SUPPOSE YOU SEND FOR ONE? 


NO CHARGE 


JOSEPH OXON CRUCIBLE 60. 


JERSEY CITY, N. J., U.S. A. 


SALESROOMS AT 
68 Reade St., New York City 
1020 Arch St., Philadelphia 
304 Market St., San Francisco, Cal. 
London Office: 26 Victoria St., Wesminster 
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The Pittsburg Gauge and Supply Co. have received 
an order for a 6000-gallon multiple connected 
Duplex type of their White Star Oil Filter. 
This process possesses a new and distinct feature . 
in oil filteration which is worth investigation, 
and in order to enable their friends to investi- 
gate the system with the greatest possible ease 
and to comprehend its construction and advan- 
tages, the makers have published a special 
new catalogue showing their Duplex type 
both in single units and connected in multiple. 
The illustrations are of the highest order and 
the descriptive matter is comprehensive and 
complete. A copy will be sent to any of our 
readers for the asking. Address 308 Water St., 
Pittsburg, Pa. 














* EN 
PUMPING HOT WATER 


Some engineers are disinclined to use an 
“open” heater because of the trouble which 
they or their friends have had in getting 
their pumps to handle water at a tempera- | 
ture of over 150° to 160°. Now, a COCHRANE | 
HEATER will deliver water close to 212°, and 
it is | 

| 





JUST AS EASY 


to put water at this temperature into boilers 
as it is to feed cold water—and think of the 
saving, as well as the advantage to the boil- 
ers, of a right hot feed which will do away 
with contraction and expansion strains. 


EVERYTHING IN KNOWING HOW 


We can put you on to all of the little | 
“kinks” of how to do it without trouble, and 
without expense, for you must remember 
that we have the experience that came from 
installing hundreds of thousands of horse | 
power of these “COCHRANES” which are 
running satisfactorily to-day. 

If anyone interested in the subject will 
take the trouble to write us, stating just how 
he has connected up his pump, or asking us 
how to pump hot water, we will take pleas- 
ure in telling him, but he runs the risk of 
hearing something about the good points of 


COCHRANE | 
FEED-WATER HEATERS | 
AND PURIFIERS 


Send for ‘Catalogue 16-H”’ 








COCHRANE HEATER| 


HARRISON SAFETY 
BOILER WORKS 


3144 North 17th Street, 
PHILADELPHIA, PA. 34 
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American Order of Steam Engineers. 





ORGANIZED APRIL 27, 1886, 
An Order of Engineesr for Engineers and 
Engineers only. 
DECLARATIONS OF PRINCIPLES 


Believing that ability will bring its full value 
in this country, this Order shall at no time take 
part in strikes, nor in any way interfere between 


employer and employees. Recognizing their 
identity of interests, it shall take no part in any 
project or enterprise that shall interfere with 
perfect harmony between them ; neither shall it 
be used for political or religious purposes. 

These principles shall not be amended or 
repealed except by unanimous vote of the Order. 

Any member who shall be guilty of violating 
the principles of the Order shall be expelled. 

OBIECTS. 

First.—To promote a more thorough know- 
ledge in its members of theoretical and practi- 
cal steam engineering. 

Second.—To assist members to obtain em- 
ployment. a 

Third.—To help the sick, injured and dis- 
tressed and bury the dead. 

Fourth.-To establish a Widows’ and Orphans’ 
Fund. 

Fifth.—To help members who shall become 
Incapacitated from following the profession to 
obtain employment suited to their affliction. 

Sixth.—To do our utmost to extend the 
license law throughout the United States. 

Seventh.—To establish schools in which our 
members may study the highest branches of 
steam engineering. 

MEMBERSHIP. 

Candidates for membership must be citizens 
of the United States, of legal age, of good moral 
character, and sound of health and limb. 

Applicants must have at least one year’s active 
service as engineers, and where a license is 
required they must hold such license. 

Applicants must satisfy the Investigation and 
Examining Committee of the Council to which 
they apply for admission, as to their character 
and ability. 

No person shall be elected to membership 
who has been convicted of a felony in a compe- 
tent Court of Justice, except he shall have been 
declared innocent after such conviction and 
shall have received a full and free pardon from 
the proper authorities. 


LIFE MEMBERS. 


Engineers who have past the age limit set by 
the subordinate Councils, may be elected fo life 
membership. They must pass the same exam- 
ination as to ability and character as an active 
member, and must present — proof that 
they have been in charge of a steam engine at 
some time in life, for at least one year. They 
shall be entitled to all the rights of active mem- 
bers, except that they cannot hold office, vote 
at election or upon a financial question, or be 
entitled to any of the benefits. 


DIRECTORY. 








The Publication Committee of ‘The Practical Engi- 
neer”’ desires that the Corresponding Engineers of all 
Councils of the American Order of Steam Engineers 
send the name of their Chief Engineer and their own 
name and address, together with the time and place of 
meeting to the Secretary of the Publication Committee 
immediately after each election of officers. Address J. 
C. McDowell, Secretary, in care of ‘‘The Practical Engi- 
neer,”’ 1215 Filbert Street, Philadelphia. 





SUPREME COUNCIL OF THE UNITED STATES. 

Supreme Chief Engineer.—Clifford P. Williams, 528 
Greenwich St. Phila. 

Supreme First Assistant Engineer.—Noah A. Pierson, 
Fidelity Building, Baltimore, Md. 

Supreme Recording Engineer.—Fred. W. Moore, 2628 
Hancock St., Philadelphia. 

Supreme Corresponding Engineer.—J. C. McDowell, 1913 
South Kighth St., Philadelphia. 

Supreme Treasurer Engineer.—Geo. W. Richardson, 144 
Vassar St., Wissahickon, Phila. 

Supreme Senior Master Mechanic.—W. S. Price, Had- 
don Hall, Atlantic City, N. J. 

Supreme Junior Master Mechanic.—Joseph T. Harris, 
1611 Clybourn St., Milwaukee, Wis. 

Supreme Inside Sentinel.—D. J. Stayton, 5381 West Fifth 
St., Wilmington, Del. 

— Outside Sentinel_—H. L. McGee, Baltimore, 
Md. 


Supreme Chaplain.—john T. Dodge, 21 Spring Lane, 
Boston, Mass. 
SUPREME TRUSTEES. 
Franklin R. Moore, Penna., A. M. Plummer, N. J,, and 
Wm. J. Mitchell, Delaware. 
PAST SUPREME CHIEF ENGINEERS. 


Jerry Leahey, Jr., Harry G. Connor, B. F. Pettit, Geo. 
W. Richardson, H. B. Underwood, N. M. Kinney, James 
Lightfoot, J. T. Dodge, Jr., Franklin R. Moore. 





DELAWARE. 
Deputy Supreme Chief Engineer, David J. Stayton, 
No. 831 West 5th Street, Wilmington. A 
Wilmington. 


Delaware, Council, No. 1, meets every Wednesday at 
S. E. Cor. Fourth and King Streets. Chief Engineer, 
W. D. Wyett. Corresponding Engineer, A. E. Dea- 
kyne, 406 Lombard Street. 


INDIANA. 


Deputy Supreme Chief Engineer, A. B. Maxwell, in 
care of Briggs Pump Works, Lafayette. 


Lafayette. 
Tippecanoe Council, No. 1. Corresponding Engi- 
neer, A. Mathieson, Water Works, West 
Lafayette. 
LOUISANIA. 
New Iberia. 


Evangeline Council. Chief Engineer, John B. 
Lanaier. Corresponding Engineer, W. J. Maynard. 


MARYLAND. 
Baltimore. 
Deputy Supreme Chief Engineer, James H. Stallings, 
3082 Dillon Street, Baltimore, Md. 


Maryland Council, No. 1, meets 2d and 4th Fridays 
in Royal Arcanium Hall. Chief Engineer, J C. W. 
Schrier. Corresponding Engineer, Wm. S. Smith, 
116 W. Lee Street. 


Energy Council, No. 2, meets every Wednesday of 
each month in Bauer Hall, Cheaspeak and Elliott 
Sts. Chief Engineer, Philip A. Kirkwood. Corres- 
ponding Engineer, Jos. H. Stallings 3082 Dillon St. 


MASSACHUSETTS. 
Deputy Supreme Chief for Eastern District, W. E. 
Pockard, Whitmann. 
Boston. 


Bay State Council, No. 1, meets second-and fourth 
Fridays, at 149 Staniford Street. Chief Engineer, 


. F. Cochrane; Corresponding Engineer, W. S. 
Krofatter, 777 Parker St., Roxbury. 


Boston Council, No. 4, meets 2d and 4th Thursday of 
each monthin Templar Hatl, 724 Washington Street. 
Chief Engineer, Harry G. Black. Corresponding 
Engineer, Wm. T. A. Faulkner, 41 Worcester St. 


Brockton. 
Shoe City Council, No. 2, meets Ist and 8rd Wed 
nesday evenings in Red Men’s Hall. Chief Engi- 
neer, Rufus J. Condon; Corresponding Engineer, G. 
W. Prentice, 19 Brunswick St. - 


Worcester. 


Central Council, No. 3, meets second and fourth 
Tuesdays, at 566 Main Street (Central). Chief Engi- 
neer, Wm. PF. Barnes. Corresponding Engineer, J. 
C. Ryan, No. 5 Hanover Street. 


Malden. 
Malden Council, No. 7, meets every Thursday even- 
ing in Templar Hall, Pleasant St. Chief Engineer, 
Frank M. Perkins. Corresponding Engineer, Geo. 
P. Milliken, cor. Mulford and Green Streets. 


Orange. 


Orange Council, No. 9, Meets 2d and 4th Fridays. 
Chief Engineer, Chas. Gartrell; Corresponding Engi- 
neer, l’red. L. Hale. 


Holyoke. 
Mount Tom Council, No. 10, meets every Thursday, 
in Y.M.C. A. Building. Chief Engineer, William 
Flory. Corresponding Engineer, Theo. W. Crosby. 
No. 48 Canal street. 


North Adams. 


Stewart Council, No. 11, meets second and fourth 
Wednesdays, at Old Liberty Building. Chief Engi- 
neer, C. W. Lewis. Corresponding Engineer, T. G. 
Fillebrowne, 134 River Street. 


Rockland. 


Old Colony Council, No. 14, meets second and fourth 
Saturdays in the American Foresters’ Hall, Chief 
Engineer, E. H. Naylor. Corresponding Engineer, 
James K. Sedgwick P. O. Box, 833, Rockland, Mass. 


NEW JERSEY. 
Deputy Supreme Chief, F. O. Garrison, Bridgeton, N, J. 


Perth Amboy. 


Stevens Council, No. 1, meets third Saturday, as 
Water, near Lafayette Street. Chief Engineer, 
Lawrence Oliver. Corresponding Engineer, James 
H, White. 


Camden. 


Camden Council, No. 3, meets every Thursday even- 
ing at N. E. corner 2d and Federal Street. Chief 
Engineer, S. R. Middleton. Corresponding Engi- 
neer, C. H. Pfeiffer, 571 Berkley St. 


Atlantic City. 


Atlantic City No, 4 meets every Tuesday evening at 
Merchants, Cor. Atlantic and New York Avenues. 
Chief Engineer, R. Endicott. Corresponding Engi- 
neer, W. S. Price, Haddon Hall. 


Bridgeton. 
Bridgeton Council, No, 5, meetsevery Friday.- Chief 
Engineer, David Sellers. Corresponding Engi- 
neer, Francis O. Garrison, Bridgeton, N. J. 


Millville. 


Millville Council, No. 6, meets every Saturday, 7.80 
p.m.,inG. A. R. Hall, East Main St. Chief Engi- 
neer, Geo. Esabel. Corresponding Engineer, Lewis 
Doughty, 604 Mulberry Street. 


NEW YORK. 
Syracuse. 
John E. Sweet Council, No. 6, meets Monday, Room 
23, Nottingham Block, East Washington Street. 
Chief Engineer, John Cunningham. Corresponding 
Engineer, S. A. Steel, 311 Orange street. 


PENNSYLVANIA. 


Grand Chief Engineer, Hiram Trout, 1105 North Tenth 
street, Reading, Pa. Grand Corresponding Engineer, 
Frederick Markoe, 931 Orianna street, Philadelphia. 


Philadelphia. 


Welcome Council, No. 2, meets every Friday, in 
Necterline’s Hall, 12th Street above Columbia Ave- 
nue. Chief Engineer, Paul Pieling. Corresponding 
Engineer, L. D. Woodington, 2428 N. Bancroft St. 


Kensington Council, No. 3, meets every Thursday, 
at A. P. A. Hall, Frankford Avenue and Master 
Street. Chief Engineer Wm. C. Stolt. Correspond- 
ing Engineer, Charles Fournier, 3115 Richmond St., 
Philadelphia. 


Southwark Council, No. 4, meets every Monday, at 
corner of Reed and Eighth Streets. Chief Engineer, 
Walter Sommers. Corresponding Engineer, J. C. 
McDowell, 1913 S. 8th Street. 


(Continued on page 26.) 








If You Want to Become a Member of the 


AMERICAN ORDER OF STEAM ENGINEERS 
Write to L. L. RICE, 1215 Filbert Street, Philadelphia 
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Garlock’s 











Standard 
High Grade 


Packings 


Garlock High Pressure Ring Packing 


| This packing has for ten years been extensively | 
used and appreciated by Marine Engineers. It | 


_is the best in the world 
| for long service and high 
pressure. It is made of 
selected fibre and metal 
| in combination with the 
celebrated Garlock Pack- 
ing Compound. Ring- 
form, any size, or spiral, in ;4; and % from % 
to 2 inches square. 





Style No. 200 


| Garlock Extra Ring Packing—Ammonia 





Especially adapted to pack against Ammonia. 
= It is the only Ammonia 
Packing that gives abso- 
lute satisfaction—a _per- 
fect fit—no leaking. 
Also a superior article 





Style No. 333 
| for steam and water. 
Made in Elastic Ring, sectional and spiral shapes 





We are also manufacturers of a general line of standard 
-packings for all purposes 





Send for Catalogue and Samples to our Nearest Office. 





The Garlock Packing Co. 


NONE GENUINE 


| New York Pittsburg 
Boston Cleveland 
Chicago St. Louis 
Philadelphia Denver 


Atlanta, Ga. San Francisco 





Main Offices and Factories: Palmyra, N. Y.; flttanta, Ga. 























Easy Running 


in any engine means saving of fuel and 
packing for the employer, as well as saving 
of work for the engineer. 

Daniel’s 

. P . P e P, - 
Packing 





with its sliding wedges, adjusts itself to the 
rod automatically, with just eriough pres- 
sure to make it steam-tight. The saving 
of power and fuel is very great, and it goes 
to the credit of the engineer who discovers it. 

“P,P. P.” is the original sliding-wedge 
packing. It is unsafe to use infringing 
imitations. 

THE INTERNATIONAL PAPER Co. says: ‘‘ We 
have been using Daniel’s ‘‘P. P. P.’’ Packing for 
three years, and it has given perfect satisfaction. 
There is little or no friction, and it does not cut the 


piston-rod. We use it on piston-rods, valve-stems 
and hot water pumps.’’ 





, Our patent steel packing rule saves engineers’ labor, 

FREE—ut:- trouble, temper, packing, burnt fingers, and 

swear words, It is worth $1.00. sent absolutely FREE 

to engineers who order from us enough “ P. P. P.”’ for a trial and men- 
tion this paper. 


MANUFACTURED ONLY BY 


QUAKER CITY RUBBER CO. 


PHILADELPHIA 
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ees hie 


Adi) 


DIRECTORY OF COUNCILS CONTINUED. 


Philadelphia Council, No. 7, meets every Wednes- 
day. at Kenny’s Hall, N. W. cor, Broad and Filbert 
Sts. Chief Haglaees, Ole Hanson. Corresponding 
Engineer. W. S. Wetzler, 3707 Aspen St. 


Manayunk Council, No. 9, meets second and fourth 
Friday evenings in Temperance Hall. Chief Engi- 
neer, Richard Wallace. Corresponding Engineer, 
John Clevenger, 211 Lofty Street. 

meets second and fourth 
Tuesdays, in Grantz Hall, Main and Manheim Sts., 
Germantown. Chief Engineer, WwW. &. Tropley. 
Corresponding Engineer, James H. Gomersali, 22 
Ashmead Street, Germantown, Philadelphia. 


Lafayette Council No. ll, 


Helping Hand Council, No. 12, meets every Tuesday 
evening at Jasper and Huntington Streets. Chief 
Engineer, Thos. Evans. Corresponding Engineer, 
Frank McHugh, 2508 Tulip St. 


Municipal P. F. D. Council, No. 20, composed exclu- 
sively of engineers of Philadelphia Paid Fire De- 
partment, meets quarterly at Girard Hall, Girard 
Ave. above Sixth. Chief Engineer, Frederick Mar- 
koe. Corresponding Engineer, Walter Meyers, 1211 
North Howard Street. 


Girardville. 
Girard Council, No. 8, meets every Tuesday evening 
at O’Neill’s Hall, 2nd and Ogden Sts. Chief Engi- 
neer, Jacob Weber. Corresponding Engineer, M. J. 
Carey, Lock Box 214, 


Norristown. 
Montgomery Council No. 5, meets first and third 
Wednesdays of each month at New Red Men’s Hall, 
Main St. above DeKalb. Chief Engineer, L. Purdy, 
Corresponding Engineer Wm. H. Shainline, Jr., 528 
Green Street, 


Allentown. 
Lehigh Council, No. 15, 
evening at 689 Hamilton St. 
Donnecker. Corresponding Engineer, A. P. 
bach, 549 W. 10th St, 


meets every Wednesday 
Chief Engineer, Jacob 
Dries- 


Pottstown. 
Pottstown Council, No. 14, meets first and third 
Saturday evening at P. O. S. of A. Hall. corner High 
and Hanover Sts. Chief Engineer, Joseph Rhoads, 
Corres., Engineer, H. L,. Shirey, 392 Cherry St. 


Reading. 
Progress Council, No. 13, meets every Saturday 
evening at Diebert Hall, 9th and Penn Sts., Room 4. 
Chief Engineer, F rank §. Miller. Corresponding 
Engineer, James M. Fisher, 1224 Oley St. 


Chester. 
Delaware County Council, No. 6, meets every Wed- 
nesday evening in the Carpenter Hall, 6th and Wall 
St. Chief Engineer, John Canavan. Corresponding 
Engineer, E. E. McCoy, 2222 West 3d Street. 


York. 
York Council, No, 16, meets every Wednesday even- 
ing in the Jordan Block. Chief Engineer, F. Seyler. 
Corresponding Engineer, Walter H. Long, 23 East 
Philadelphia Street. 


Harrisburg. 
Capitol City Council, No. 17, 
evening in Red Mens Hall, Market Street, above 
Second. Chief Engineer, B. H. Shafer. Corres- 
ponding Engineer, S. Filson, 1126 Market Street. 


meets every Tuesday 


Columbia. 
Columbia Council, No. 18, meets every first and third 
Saturdays, in Bittner’s Hall. Chief Engineer, R. K. 
Grosh. Corresponding Engineer, W. J. Courtney, 
804 Walnut Street. 4 


Sunbury. 
Sunbury Council, No. 19, meets every second and 
fourth Thursday in Zartman’s Hall. Chief Engi- 
neer, Aaron Buck. Corresponding Engineer, Ed. 
Schrieber. 
WISCONSIN. 
Deputy Supreme Chief Engineer, 
No. 1611 Clybourn Street, Milwaukee. 


Joseph P. Harris, 


Milwaukee. 
Washington Council, No. 1, meets every Saturday at 
207 Grand Avenue. Chief E ngineer, J. B. Chambers. 
Corresponding Engineer, James A. Rigby, 136 Reed 
Street. 


Clifford P. Williams Council, No. 2, meets every 
Thursday evening 298 4th Street. Chief Engineer, 

David T. Richardson. Corresponding Engineer, Jas, 
T. Harris, 1611 Clybourn Street. 


TENNESSEE. 


Deputy Supreme Chief Engineer, John B. Mullen, 
826 Central Ave., Nashville. 


Nashville. 
Enterprise Council, No. 1, meets every Friday even- 
ing in the Twin Building on Cedar St. Chief Engi- 
neer, J. J. Johnson. Corresponding Engineer, Jno. 
B. Mullen, 209 Jackson Building. 


OREGON. 


‘Deputy Supreme Chief Engineer, Benjamin F. 
Myrick, P. O. Box No. 1. Grant’s Pass, Oregon. 


Grant’s Pass. 
Oregon Council No.1. Chief Engineer, William H. 
yg’ “eye Engineer, Benj. F. Myrick- 
O. Box No Meets every first and third Satar, 
day. A.O. U. W Wall Main St. 
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Lae McDaniel Steam Trapy 
ee ~S Always have a Water Seal over the valve and never 


below steam; neither do they back up water 


See 
_ REDUCING VALVES 
EXHAUST PIPE HEADS, 
EJECTORS, RELIEF VALVES, 
GREASE EXTRACTORS, 


STEAM SEPARATORS, etc. 


Watson & McDaniel Co. 


MANUFACTURERS 


147 N. Seventh Street by the Jobbing 


Trade 


Send for 
1902 
Catalogue 
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The success of this packing is marvelous. 


that’s natural 


they have a Wedge Packing, which is false. 
‘Wedge. 


New York Office, 24 Duane St. 


Wall's Perfect Wedge Packin 


I } pack Its great 
and increasing popularity is the envy of all imitators— 
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They have inferior goods and try to deceive the 
public by using similar names, designs and by claiming 
Any practi- 


cal man examining our cut will find that it is a perfect 


JOHN J. WATTS SONS, 128 §. and St., Phila, Pa. 
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MADE mal BEST 
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WILL (WiLL NoT pa \-WILL NOT pap 


TESTING re i 
FREE. | s E BEST IS THE BES 
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“SEND FOR 
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PIISIPISSIIIIISG SIIGIIIGIS 


KIELEY’S CANTILEVER 
EXPANSION 
STEAM TRAP 


MANUFACTURERS OF 





REDUCING AND BACK PRESSURE VALVES, RELIEF VALVES, PUMP GOVERNORS, DAMPER 


REGULATORS, STANDARD TRAPS, GREASE EXTRACTORS, STEAM 
SEPARATORS, STEAM RETURN TRAPS, ETC. 


KIELEY & MUELLER 


JAMES J. BROGAN, 810 Race St., Phila. Write for Catalogue 


Ch hahha hed had heh ehalalebalehehel del alahalalaleleldhdalaldaldabaladaldelaladas 


7-17 West 13th St., New York City 


COSOGE GOOLE SEES OO HO OOo 
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LARGEST MANUFACTURERS OF 
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| aS = NVETALLIC PACKING 


N THE WORLD 
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SIMPLE, 
DURABLE 
and CHEAP 
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Same Price to Everybody 


SEND FOR CATALOG. 


The United States Metallic Packing Company 


427 North Thirteenth Street, Philadelphia, Penna. 
509 Great Northern Building, Chicago, Ill. 


AGENTS :—V- Lowener, Copenhagen Risdon Iron Works, San Francisco Moran Bros., Seattle 
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You Can Make Money 








or get Good Books FREE 
by getting up a Club of 
Subscribers for 


The Practical Engineer 











Jas. A. McGovern Jos P. SmitH 
2622 E. YORK ST. 2043 E. RUSSELL ST 


eed PRACTICAL BOILERMAKERS 
MACHINISTS AND ENGINEERS 


Sy 
) Me 3 





All kinds of Boilers and Tanks repaired All kinds of Castings furnished 
Cylinders bored in position and fitted with Steam Saving and Self Adjusting 
Piston Rings Metallic Packing for Piston Rods 


Engine Repairs a Specialty Enaines Indicated 











SATISFAGTION 


a [an Gets by Applying 
STEPHENSONS BELT DRESSING 
To a Slipping Belt is Worth Many Times its Cost 


Free on Request For Test 


Stephenson Manufacturing Co. 


ALBANY, N. Y. 
PHILADELPHIA OFFICE: 123 N. 4th STREET 
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STEAM ENGINES, 


McINTOSH, SEYMOUR & CO. 
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BOWERS BROS. & CO. 


Contracting Engineers for HEATING and VENTI 
LATION SYSTEMS, by Steam or Hot Water. FAN 
SYSTEM. PIPING POWER PLANTS. 

Also Manufacturers of GRATE BARS of all descrip- 
tions. GENERAL CASTINGS. 


1021 REAL ESTATE TRUST BUILDING 
PHILADELPHIA, PA. 
Phone 3-41-61 D. 


AUBURN, N. Y. 26 CORTLANDT ST., N. Y. CITY 
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anv other on the market. 


Garlock Belt 
Preservative 


is different in all respects from 


The use of a Belt Dressing 
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Saving of 10 Per Gent. in Coal Bills Guaranteed... 
PAT. “AJAX” ROCKING GRATES. 
The only shaking grate that will not get clogged up with clinkers. 


The ‘Differential’ 
motion does it. The 
crossbars A and B are 
journaled one on a 
higher plane than the 
other, and in rocking 


NO POKER 


NO SLICE BAR 


of fuel, only allowing 
the ashes and clinkers 
to passthrough. 
Surface of grates 
ALWAYSREMAIN LEVEL. 
No fingers or points 
to disturb fire. Small 


should be for two purposes : First 
to preserve the belt, and second 
to prevent slipping. Many of the 
dressings will accomplish one of 
these objects but GARLOCK 
BELT PRESERVATIVE not only 
prevents and makes the belt pli- 
able, but prevents slipping. 

It adheres to the belt and does 
not coat the pulley. 

It never hardens. 

It is a Liquid and goes into the 


})) OeECTIONS. | 





pores of the belt. 

It is put upin one quart tin cans of convenient size to 
handle. 

Its lasting qualities are wonderful and a very small 
quantity will do the work. 

If you have never used it and wish totry it, a sample 
can will be sent by mail free of charge upon receipt of 
your request. 


THE GARLOCK PACKING CO. 


604 Arch Street, Phila., and all other branches 


. HORACE E, PRICK & CO. 


“i 


pass through the arcof 
a different circle 
bringing the two bars 
close together, which 
supports the bed 


clips No. 10 are all 
that can burn out and 
cost only a few cents 
each. Air space 65 
per cent. 


HEADQUARTERS FOR BOILER GRATES, Tupper, Interlocking and Plain 
Bars. All sizes in stock. Send for Catalogue. 


CHARLES ROBSON 


N. W. Cor. 8th & Washington Ave,, Phila., Pa. 





Valley Iron Works 


Phone 3-45-32 A. 


Rocking, Dumping, Tupper, 
Interlocking, Circular, Her- 
ringbone and common grates 








at prices that astonish you. 


General Castings to Order. 
Tanks, Stand Pipes, Self- 
supporting Steel Plate 
Chimneys. 

Will call, take measure- 
ments and name prices. 
Phone 27-43-A. 


Frick’s Pipe Clamps for Stopping 
Leaky Pipe Joints 


(Patent Applied for) 








The Best, Simplest and cheapest 
Pipe clamp made. The cuts explain 
themselves. Only two rings and the 
packing needed to make any leaky 
joint tight. It is so simple that any- 
one can apply them. 

The cost as compared with others 
is so little that owners of steam plants 
cannot afford to be without a full set 
of all sizes in case of need. 





A-—Outside or main ring which is 
bolted around the pipe as close 
to leaky joint as possible, and 
secured to pe by the setscrews. 

B—Gland which will slide back- 
ward or forward under the main 
ring and is forced up against the 
packing ring C by bolts and 

We make all sizes from 2 inches to Nuts D 


ah daikon Ga taabior C—Empire or rubber ring which 


is forced into leaky joint by 
Gland B. 


Consulting and Contracting Engineers 
715 ST. JAMES ST. (bel. Walnut), Philadelphia, Pa. 














Where Do 


You Stand? 


Are you dissatisfied with your 
standing on the pay roll? We 
can help you get nearer the 
oP. Cut out this ad., mark 

after the position you want 
on the pay roll below, fill in 








the blanks and send to 


INTERNATIONAL CORRESPONDENCE SCHOOLS, 
Box 853, Scranton, Pa. 








MONTHLY PAY ROLL 





Manager 


Foreman Toolmaker 





Superintendent 


Foreman Patternmaker 





Mechanical Engineer 


Foreman Molder 


























Chief Engineer __Toolmaker 

Machine Designer Machinist 

Draftsman _Patternmaker 
Assistant Engineer Molder 

Foreman Machinist Blacksmith 
Occupation____ a ae eee 
Name ____ Ries cali, pier ee 
St. & No. 

City sich State siesta 
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SANDS’ STEEL BRAZED nn 


OILERS AND TORCHES 3M. Zorn °. 5 Omen 
Best goods ever produced Every Engineer ¥ LU R mY] 
should try them i € a C 
O° O 
HIGH-GRADE . 


LUBRICATING OILS AND GREASES 
PEERLESS Boiler Cleaning Compounds 


Our First and Last Consideration is QUALITY 








No dirt can reach the bearings 
from our oilers 


Every Oiler a complete Filter 


We will send any of our goody 
for free trial, to be returned 
if not satisfactory 


bands Manufacturing Go. 


Cor. MARKET & BAYARD STS. 
Alleghenny, Pa. 





408 to 418 VINE ST., PHILADELPHIA 








WRITE FOR CATALOGUE 














One Shipment of FRANCH MBETALIIC PACEING 


ee att pe eae aes et 


° C a 








To the BROOKLYN EDISON ELECTRIC LIGHT CO. Send for Descriptive Booklet. 
A. W. FRANCE, 6500 State Road, Tacony, Philadelphia 
REPRESENTATIVES: 


T. M. Remington, 237 Sackett Street, Brooklyn, N. Y. Philip Scanion, Newark, N. J. A. W. France, Schmidt Building, Pittsburgh, Pa. 
Strong, Carlisle & Hammond, Cleveland, Ohio J. E. Kennedy, P. 0. Box 496, Denver, Col. Poett & Center, 123 California Street, San Francisco, Cal. 
F. G. Street, Northern Office Building, Chicago, Ill. Warner & Lenz, 816 Fullerton Building, St. Louis, Mo. 


DUCT VOSS TVSSVVSTTVSSSSE VOSS TGESEFAGE 84 ee 














™ LARKIN 
METALLIC 


Engineering, Contracting, Repairing. Thwaite’s Intercommuni- 
PACKI NG cating Telephones. New Edison Phonographs. Hard Moulded 


Electrical Contractors 


hee & HORNER 


Records. Louder and sweeter than the old Wax records. 


Phone3-48-14 1215 FILBERT STREET, PHILADELPHIA 
a ieliiattdaihininennnenemetinaenaenian 


McNELLEY’S 


AMERICAN 
BOILER COMPOUND 


We are one of the largest manufacturing chemists in the 
world making a specialty of boiler cleansing compounds, 
Our compound is the result of years of experiments by an 
engineer of long experience, assisted by expert chemists. 
American Boiler Compound not only completely removes 
all scale and incrustation in the boiler, but prevents new 
from forming, and will, if properly used, keep the boiler 
absolutely clean and free from all forms of corrosion, such 
as pitting, grooving, honeycombing. 


Send Sample of Water and Sample of Scale if Convenient 


We will be pleased to hear from engineers who will secure 
trade for us. When writing for information address J. Mc- 
Nelley, Department Manager, 35 Poplar Street. 








STANDS THE TEST 
when after nearly three years use in St. Paul Water 
Works and Minneapolis General Electrical Co.. no 
perceptible wear is shown on either rod or packing. 

The American Steel & Wire Co., and Carnegie 


Steel Co, alone, during the past year, have pur- 
chased, mostly for use on CORLISS VALVE STEMS an 
pumps, over $2,000.00 worth, not in one order, but in 
many different orders, and after therough and satis- 
factory tests. : 

Every statement made in our descriptive circular 
is TRUE, and we simply ask permission to prove it. 


LARKIN METALLIC PACKING CO., 


IMPERIAL POWER BUILDING, PITTSBURGH, PA. 











SMITH, KLINE & FRENCH CO. 
429-435 Arch Street, Philadel phia, Pa. 











J. Ce McNelley 
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FOR A CLUB OF 
THREE YEARLY 
SUBSCRIBERS 


to THE PRACTICAL ENGINEER, at 50 cents 
each, we will send you as a premium, post- 
age paid, a copy of Shillitto’s Hand Book of 
Corliss Steam Engines, describing in a com- 
prehensive manner the erection of steam 
engines, the adjustment of Corliss valve gear 
and the care and management of Corliss 
engines. 244 pages, 84illustrations. Bound 
in cloth. If you do not care to get upa club 
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NOT IN THE TRUST 


beam, Bell or Electric Power 


FOR ALL PURPOSES 








of subscribers we will mail you a copy for 
$1,00, Address 


The Practical Engineer 
1215 Filbert St., Phila. 


PUMPING ENGINE CO. 





BARR 


Works : Germantown Junction 
City Office: 55 N. 7th St., Phila., Pa. 














NEW EDITION 


Webster's 
International 
Dictionary 


NEW PLATES THROUGHOUT 


25,000 New Words 
Phrases and Definitions 

Prepared under the direct supervision of 

W. T. HARRIS, Ph.D., LL.D., United States 

Commissioner of Education, assisted by a large 
corps of competent specialists and editors. 

Rich Bindings. 
_2364 Pages. 


5000 Illustrations. —s_- 

= The International was first issued in 1890, 
succeeding the * Unabridged.” The New Edition 
of the International was issued in October; 1900. 
S Get the latest and the best. 


We also publish 


with Glossary of Scottish Words and Phrases. 
** First class in quality, second class in size.’ 
Nicuoras Murray But er. 


Webster’s Collegiate Dictionary | 





Specimen pages, etc, of both books e 
sent on application, Farr 


G. &6 C. MERRIAM CO.,, | wessters 
Publishers, : 
Springfield, Mass. 









































iz BRGKLATER and BUILDER (20 
A Office; 1230 Marlborough St. 
LZ Philadelphia 


ay eee Special Attention Given to hee 
ra Engine Foundations, mb A 
hat 

Z 
Tt 
































Steam Boiler Setting, PT 

Brick Stacks and — 

Fire Brick Work [777 

-Communications sent by ia J 

mail or otherwise to 1230 ao 
Marlborough St. or 230 Rich- Lig 

mond St. will receive prompt 

attention. 



































































































CAST IRON GRATE BARS 
SECOND-HAND TANKS 
PHONE 5-27-73 


General Engineering and Repairing. 
Reboring Cylinders in Present Posi- 
tion from 3-110 in. Dia., and Turning 
off Dynamo Commutators without re- 
moval. 
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of Engine Bearings, Slides, etc., by 
Supplying Same with a Contin- 
uouy Flow of Oil is Success- 
fully Accomplished by the 


WHITE STAR FILTERING SYSTEM, 


Employing the Duplex and Multi- 
plex Types, White Star Oil Filter. 


No More Dirty Floors 

Bearings Never Grow Hot 

Saves 80; Labor of Attention 

Entirely Automatic in Operation 

Oilis Filtered and Used Over 
and Over 


We design and install this system to 
meet the requirements and vary- 
ing conditions of any size 
power station 


Beautiful booklet ‘‘E,” illustrating and 
describing this system thoroughly sent 
upon application 


Pittsburgh Gage & Supply Co. 


PITTSBURGH, PA., 
: U.S. A. 
— Experts on Oil Filtration 
Eastern Office: 1011 Girard Trust Bldg., Philadelphia, Pa. G. F. DUEMLER, Manager 
New York: J. R. VANDYCK CO., 136 Liberty Street 
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IMPROVED 


ML Kellam Damper Regulators 


DP); WM The Simptest and Closest Damper Regulator. 
| A Manufactured by 


iJ.E.Lonergan&Co. 
ai1 RACE ST., PHILA., PA. 


Brass Founders and Finishers and Makers 
of Pop Safety Valves, Water Relief Valves, 
Oil Cups and Lubricators, 
Steam Pressure Regulators 
and other safety steam appli- 
ances. 


Old Kellam Regulators Repaired. 
Correspondence Solicited. 
Mention this paper if your inquiry 
is prompted by the sight of this 
advertisement. Catalogue D free 

on application. 


ay 


etm... 











ESTABLISHED 1871. 


J. & G. RICH 


General Machinists 


ENGINE BUILDERS 
AND DEALERS IN MACHINERY. 





Especial Attention Given to Repairing and Erecting 
Steam Engines, Pumps and Other Machinery, 
Shafting, Hangers, Pulleys, Etc., Etc. J. &G. B 





120 North Sixth Street, Philadelphia, Penna. 


TELEPHONE No. 880. 
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is the best, most reliable, cheapest, and is so 
acknowledged by elevator builders and engi- 
neers who are using it. It does its work eas- 
ier and with less trouble than any other de- 
vice know to them for supplying elevator 
pressure tanks with air. If this InJEcToR 
does not give satisfaction after 30 days trial, 
same can be returned. A liberal discount 
quoted to the trade, also to consumers. 


Write for 
Illustrated Catalogue and Testimonials 











a HARD esate $ isi Sacha Ae He ed 


HESS & BARKE 


R. W. BARKER, Prop. 


Engineers and Machinists 
810 SANSOM ST., PHILADELPHIA 


Estimates Furnished 








General Repairs a Specialty 


Stereotyping Machinery, Wood Working Machinery, 
Engines, Boilers, Steam Pumps, Special Machinery Built 
From Plans, Steam Fitting in all its Branches, Shaftings 
and Hangers Erected, Water Wheels and Pumps. 


DYNAMO AND MOTOR COMMUTATORS REPAIRED, IF 
NECESSARY, WITHOUT REMOVING 








We manufacture the 


s@-IMPROVED KELLAM DAMPER REGULATOR-@a 
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WALKER’S” 


METALLIC PACKING 


Will last for years without repairs 
No friction 


No attention A gain of power 











A Look at the Piston Rods will Convince the Most Skeptical 
Positively no Cutting It is Fully Guaranteed 
No More Bills for Soft Packing 
Will Not Wear Rod Thirty Day’s Trial 





Recently, other persons have been manufactiring a case similar to the 
above and offering it for sale. We hereby give notice that we are the 
patentees and sole owners of Patents covering this case, No. 525,434, issued 
September 4, 1894. 


We have been manufacturing Metallic Packing for twenty 
years with absolute satisfaction to our many thousands of cus- 
tomers. There are 100,000 of these packings in use among 
the largest manufacturing establishments in the world. 

This Packing can be applied to engines without disconnect- 
ing any part of engine. Perfectly steam tight when working 
under highest steam pressure, and absolutely vacuum tight. 


THOS. WALKER & SONS 
4617-21 TACONY ST., FRANKFORD, PHILA., PA. 








ke: Branch Office: 128 [Massachusetts Ave., Allegheny City, Pa. 
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ATTENTION 
MANUFACTURERS and SUPPLY MEN 


The (6th National Convention 


OF THE 


American Order of Steam Engineers 
READING, Pa., May 12th to 15th 


A great feature of this convention will be the 
exhibition, which will be held in the same hall 
as the convention. It is the purpose of the com- 
mittee to make the exhibit a complete success in 
every detail The hall is centrally located. 
Reading is noted for its great variety of manu- 
factures, and the many engineers, as well as 
their friends, are doing all they possibly can to 
contribute to the success of this affair. The 
manufacturers and steam users will be urged to 
attend. The exhibit will be extended over the 
period of the convention. There has already 
been manifested quite an interest and persons 
desirous of obtaining space had better apply 
early. For full particulars address the Executive 
Roard, Board of Trade, Reading, Penna., Albert 
Kepplemen, Secretary. 


KEYSTONE 
BOILER 
WORKS 


Builders of Boilers, Tanks 
and all kinds of 
Wrought Iron Work 





For the past ten years we 
have made a specialty of 
self-supporting steel stacks 
and large tanks. We so- 
licit a trial from the trade 
and are sure that we can 
benefit you in price. 


Radcliff, Ferguson Co. 
Manayunk, Pa. 
Important to all Applicants for a License 





EDWARD’S 
900 EXAMINATION 
QUESTIONS ** ANSWERS 


FOR ENGINEERS AND FIREMEN. 
(Stationary and Marine) 


WHO DESIRE TO OBTAIN U. 8S. GOVERNMENT 
OR STATE LICENSE. 
By EMORY EDWARDS. 


A new, revised and enlarged edition. In one volume. 
249 pages. Full bound in pocket-book form, leather, gi't 
edges. Price, $1.50, by mail, free of postage, toany address. 


Catalogue of Mechanical and Electrical Books Free. 


Philadelphia Book Co. 
15 South oth Street, Philadelphia, Penna. 
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Sa ee ae SCOR VUA gs 
oxtd qre GA LVANIC S the NO SPARKING 
CONDUCTIVITY REAL PERFECTION ir 
DYHAMO +e MOTOR BRUSH 
LONG LIFE ae sa se CUTTING 








Keeps commeatator smooth and highly polished. 


Made of our pure, soft and very thin “GALVANIC” Metal and a special high-grade Carbon 
in alternating thin layers. Offers the advantages of both Metal and Carbon Brushes. 
Our “SELFLUBRIC” soft CARBON BRUSHES are unexcelled. Write for free samples. 


GALVANIC METALPAPER CO. 
More Agents Wanted 18 Morris St., JERSEY CITY, N. J. 


THE ROSE PATENT GRATE 


A THOROUGHLY UP-TO-DATE SHAKING GRATE FOR PARTICULAR 
ENGINEERS. WRITE FOR CATALOGUE. 


THE KUTZTOWN FOUNDRY AND MACHINE COMPANY 


MAKERS OF HIGH GRADE 


Boiler Fronts, Grate Bars, Furnace Castings, Com- 
pound Separators, and General Boiler Castings 





Works: Philadelphia Office: 
KUTZTOWN, Penna. Fidelity Building, Broad, above Arch 


















This book, as shown 
Learn to Draw. in illustration, isa 
self - instructor 
for home study and practice in the art of Me- 
chanical Drawing for Engineers, Machinists, 
Electricians, Metal Workers and all inter- 
ested in Drafting for shop practice, and 
has been prepared in plain practical /O 
language, and illustrated, by the au- “3 1902 
thor of ‘Hawkins’ Educational ———— 
Works.” The book is divided Enclosed find 













Date 


















nto 28 different subjects which comprise the fundamental prin- 0% 
¢ les of drawing, each reves md —, en treated. 5 Two Dollars, or 
ere are ages, ustrations and diagrams. e boo : , 
is handsomely bound in green cloth, gold edges and titles, SE: which ae 
size 7 x 10% in. nted on fine paper. Upon receipt of /¢ ; 
$a the book wiil Be sent to an address repaid, money OY one o0p9 of 04 ans 
returned if not as represented, order today; see order Mechanical Drawing. 
coupon. 
NAME. seveeees eeceer eveeeevens aes 
$ THEO. AUDEL & CO. “A 
Price Educational Book Publishers AAV ESS cccccereccccccceseseceseccees 
63 FIFTH AVE., NEW YORK /....cccecccccscescneees scecccvecccceceess 











Steam Coal a Specialty 


A. CRAWFORD 


1829-1833 N. Tenth St., Philadelphia, Pa. 
i STEAM FITTING 
Se | 


Telephone Connection 2-25-60 
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if not properly done, in any plant, will cause the engineer a great deal of trouble, and 
his employer unnecessary expense. Many years of practical experience and a force 
of competent assistants enables me to guarantee absolute satisfaction. 


WILLIAM MILLIGAN, Shop, 712 Sansom Street, Philadelphia, Pa. 
PHONE 37-99 A JOBBING A SPECIALTY 
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P ; a “Registered. 


’s S d W 
Gould’s Steam an ater 
THE ORIGINAL RING PATTERN 
Self-lubricating, Steam and Water Ub ne Less Friction than any other known pacikng. 

None Genuine Without This Trade 
ings are imitations. In ordering give exact diameter of Stuffing Box and Piston Rod or 
Valve Stem. Our Packing is a sure cure for leaky stuffing boxes, whether the motion Sagussesaeeeee™ 
is rotary or reciprocating. Re 

The Gould Packing Co., East Cambridge, Mass. 
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A_PRACTICAL BOOK 


Engineering Practice and Theory 


FOR STEAM ENGINEERS 
By W. H. WAKEMAN 





More evidence of its value is offered in the form of testimonials 
from engineers 

“I have carefully gone over your book entitled Engineering Practice and Theory, 

and find it to be all that you claim for it. I can cheerfully recommend it to all 


engineers who wish to increase in knowledge of their profession, especially those of 
limited education, as the matter is so plain, with no complicated formulas, that it is 


readily understood by all.” 
GEO. T. STEPHENS, 
Fire Department, Sherman, Texas. 
‘“‘Your book, Engineering Practice and Theory, is the best in use, and is well 


adapted to the working engineer. I can recommend it to any engineer, either young 
or old, as a constant companion in the engine room. 
GEO. A. CLEVELAND, 


New Haven, Conn, 


“I have read your book, Engineering Practice and Theory, and I consider it one of 
the best of itsclass. The matter it contains is correct, and is presented in a way that 
the working engineer can thoroughly understand. Any man who wishes to increase 
in knowledge of the sega! | and practice of steam engineering, will find that he has 
made a good investment when he purchases a copy of your work.”’ 

Cc. H. Koos, 


Canal Dover, Ohio. 
‘*I consider it one of the best books for the average working engineer that I have 


ever read.” 
HARRY A, SAYLER, 
Monte Vista, Colorado, 


More testimonials and descriptive catalogue will be sent free on 
application. Write to-day and state that you saw this advertisement in 
THE PRACrICAL ENGINEER. Book contains 184 pages ; 5x7 inches. 

It will be sent to any address, with postage prepaid, for $1.00. 








W. H. WAKEMAN, 64 Henry St., New Haven, Conn. 





Operated from the floor 
No more Scalded Arms No loss of Steam 


Made Just Right 
Large Nuts for Heavy Rubber Washers 


Extra Heavy 


PAUL. B. HUYETTE 
1245 Betz Building - - - 


A Pull of the Chain Closes the Valve 


Simple, Durable, Effective and Cheap 


PHILA. 
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.SELDEN’S 


PATENT 
PACKINGS 


made either with Rubber or Canvas Core and 
both Round and Square in shape. Will give 
satisfaction on Engine, Pump, Compressor 
and Valve Rods. Easiest of all packings on 
your rods. 













Brandt’s Triple Expansion 
Gaskets 


For Boiler Work and 











Brandt’s 
Hard Pump Valves 


are the very best goods you can 
use in High-Pressure work. 

Engineers are requested to give the 
above a trial if they are not now using them. 















RANDOLPH BRANDT 


Sole Manufacturer and Proprietor 


38 CORTLANDT STREET, NEW YORK 
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OVER 4000 TURBINE CLEANERS 






Sold to the largest Companies in America and 
Europe, who have found this Cleaner the 
only one they can afford to use or buy. 

Sent on Trial. 
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BETTER RESULTS © 


Are obtained from low 
grade oils with this Filter 
than from the most ex- 
pensive oils with any 
other apparatus. 

Write for Booklets. 















FGN@EIBERTY MANUFACTURING GOMPANY.- Sala BAS : 








BERRYMAN 
FEED WATER 
HEATERS 


PATTERSON 
EXHAUST HEADS 


PRICES AWAY DOWN 
Sold on trial; to be returned at 
our expense if ne agen aang ont 
aA never bad one come 











FRANK L. PATTERSON &CO.,, ‘tres! 


Girard Trust Bldg., Phila. 23 Dey St., New York 











PITTSBURGH 


FEED WATER HEATERS 
Made in Open and Closed Types 


Strong, simple and pract- 
ical construction, guaran- 
teed to accomplish all an 
exhaust heater can accom- 
plish and sold without the 
aid of ‘‘ talking points,’’ 
which are not practical. 
Used by the largest steam 
users in the country. In- 
vestigate before buying. 


Carnegie Steel Company 
Have Over 60.000 H.-P, 
In Daily Use 


Schlieper Patents 


JAMES BONAR & CO., General Agents 
PITTSBURG, PA. 


PHILADELPHIA OFFICE 


GEO. E. HUBBERT, 124 N. 4th St. 














“SIMPLY THE BEST—THAT’S ALL” 


The Parker 
Exhaust Head 


Simplest and Best 


Note.—Curved Baffle Plate assures com- 
plete separation without back pressure. Sim- 
plicity makes low cost. 

30 Days Trial 


TT. T.. Burchfield Co. 


Manufacturers 
619 ARCH ST., PHILADELPHIA 
Telephone 3172 D 





STERAPRED SSSA A 


Wie TANS j 
Thomas McAdoo 

125 North Fourth Street 
Philadelphia, Pa. 
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Als SE | 
A bubrieant of Superlative Quality 
Sample and Gup, Free of Gost 
» ». 
THE PHILADELPHIA CREASE MFC.CO. 
147 North Third St. Philadelphia 
ELECTRO DYNAMIC Co. | 
212 to 226 IONIC STREET PHILADELPHIA, PA. | 
| Electrical Engineers and Manufacturers of Dynamos, 
| Motors, Switchboards, Switches and Fittings 
| Electrical Repair Work of all kinds Promptly and Carefully Attended to | 











LOOK INTO THIS 


If you can't see into it through the cut, I will send you one or more 




























are installed in most 


new steam plants when 
their merits are investi- FOR FREE TRIAL 





gated, but for old plants To be returned at my expense if not better than any gauge cock 


that you ever used 


they do not sell so fast, 
If it pays in building a new 
works to avoid engine ac- 
cidents, repairs and renew- 
als, save oil and fuel, why 
" not in the old one? 

If an oil separator saves in 
one plant, it will in another, 
if intelligently applied. 

Please let us send our story, fh , 
for steam or oil, all styles; also as a = rf 

’ yies, View {ge z \ 

exhaust heads. <= P . 







: ry 4 -——1__ Sectional 
i View 
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DIRECT SEPARATOR CO. wedtnaies 
200 MARCELLUS STREET LEAKLESS GAUGE COCK 


SYRACUSE, N. Y. THE “P, H. B.”’ DIAPHRAGM GAUGE COCK 








PAUL B. HUYETTE 


Philadelphia Representative, R.S.Spencer,1218 Filbert St | 
1245 BETZ BUILDING PHILADELPHIA, PA. 
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Most Engineers Know 











New York 


A CHEAP TRAP is worth no more than it costs, and a good trap costs no 
more than it is worth. Take the Bundy Steam Trap for example ; it costs 
more than some, but it isreally the only always reliable Trap on the market 


A. A. Griffing Iron Company 
Boston Dhiladelphia Jersey City 


Send for large Catalogue P. E. about Bundy Steam Specialties 


THEY ARE ALL GOOD 








Insures the Highest 
Degree of Economy 
made possible 
BURNING 
ANY KIND OF FUEL 


Over 3000 Machines 
in Actual Operation 














WILKINSON AUTOMATIC STOKERS 





THE 
LARGEST 
AND 
BEST EQUIPPED 
WORKS 
IN 
THE WORLD 


ERECTED 1900 








WILKINSON MANUFACTURING CO., Inc. 


Contracting Engineers, Iron Founders and Machinists 


BRIDGEPORT, MONTGOMERY COUNTY, PA. 
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The Engine Room 
On account of its constant 
heat is where the insects 
originate and congregate. 


INSEXDIE, 


lf used as directed will thoroughly rid your 
building of every kind of an insect. Insects 
have no lungs, but breathe through their body, 
and for this reason it does not require poison 
to kill them. It will also kill insects on plants 
and animals, will not stain, and is absolutely 
non-poisonous. It should be sprinkled on 
clothing before packing them away for the 
winter. Sample Package sent to any 
address on receipt of 25 cents. Put 
up in large size cans to be used in hotels, 
hospitals, offices and public buildings at 
$1.00, $2.00, $3.00 and $5.00. 


THE GINSENG DISTILLING 
AND CHEMICAL CO., 


3800 Jefferson Avenue, St. Louis, Mo. 
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Ratey $2 per day 


™~\ 


AMERICAN HOUSE 


Fourth and Penn Sty. 
READING, PA. 


HEADQUARTERS AMERICAN ORDER 
STEAM ENGINEERS CONVENTION #2 


May 12--15, 1902 








Geo. M. Ammon 
Strictly First Class Proprietor 














\ 














= 


gg ng ng gg gg 9 2p 2 6444 oh ooo OOOO OOO OOOO 6-6-60-0¢6660G 

















aeenscescscecescceses 


PQ Pe DM De Me MM MME 











May, 1902 THE PRACTICAL ENGINEER 37 





tooo 


Don’t Run Your Engine 


Without “EUREKA” 


Ity the Packing that’s alwayy reliable for all purposes—costs 
less at first—lasts much longer—iy frictionless — develops 
more power—alwayy the red diamond on label #@ # # 


IF YOU WANT AN INDICATOR THE WAY IS EASY 


Many engineers desire an Indicator, but cannot spare the money at one 
time. To such we offer our instrument on a moderate cash pay- 
ment—the balance monthly. If we are secured on this basis, 
no engineer need be without an Indicator. 
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Copy of An Advertisement 


The Excelsior, Improve. This no doubt 
Howard-Thompson, and Howard- refers to our 
pson Indicator, Peerless esa " 

Aluminum Reducing Wheel, and Improved Lippincott Planimeter, make the Instruments. 
finest line of such apparatus to be found on earth. More have been iticoney 
sold, and to better people, than all others combined. They are ay eat 
covered by Lippincott Patents, and honest engineers will not, and others W e invite a 
must not buy the imitation and infringement, which is being suit and guar- 
so widely advertised. An infring is never so good as the original, and antee to users 
costs as much or more. To test the value of this paper, we will agree tu of 








IMPROVED WILLIS PLANIMETER 











furnish for this month ; Have You Our 64 
AN INDICATOR OUTFIT FOR $10.00 = improved Page Catalogue 
wal dutgast tal mdlGnt Fthvemed Gtmonpeecs robertson 
i : 
Be reat nics wa toecncaiageats Thompson 
Department of the well-k Cc pond Schools. Indicators 
Full protection 
UNION STEAM SPECIALTY CO., 70" 27%" 
131 FRANKLIN AVENUE, ity. 
4. C. LIPPINCOTT, Mer. SCRANTON, PA. 











IMPROVED VICTOR REDUCING WHEEL 


Jas. L. Robertson G&G Sons, 205 Fulton Street, New York 
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STOP 

“tr DRIP, DRIP, DRIPPING! 

H have been used in some of the largest 

H N A Fe steam plants in the country for the 

: last ten years. There is nothing to 

H wear out except the disc, which CAN 
BE RENEWED WHILE THE 
BOILER IS UNDER FULL PRES- 
SURE. 


It merely takes a few min- 


utes along with a few cents to renew 
the disc, and after the same is re- 
newed you practically have a new 


; ; gauge cock, and you don’t: have to 
wait until Sunday to renew it either. They are a boon to busy engineers, for they save annoyance and trouble, not to speak of 
Sunday or night work. Ask any engineer who bas used them. They are also a boou to the men with the money, for they save many 
pounds of steam that would otherwise go to waste, inasmuch asa steam plant cannot be shut down to regrind a leaking gauge cock. 


Let us send you a set to try, G. E. HUBBERT, 123 N. 4TH ST., PHILA. 
: __... We alsomake BONAR OIL FILTERS. 
BO SSL! 
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ON ee ““HAWKIN’S EDUCATIONAL WORKS” 7 
icuiarmenien $1 Monthly, $11 Per Set. Standard Books for Practical Men 





To subscribers of THE PRACTICAL ENGINEER :—As Publishers of the “Hawkins’ 
Works” we have decided to continue our offer, during the coming year, to sup- 
ly this ‘‘Engineers’ Standard Library”’ on monthly payments. 
erms:—Cut out blank and fill in name, address and reference, mailing it to 
address named below. and the complete set will be shipped to any address, ex- 
press paid; after books are received balance can be remitted, $1.00 per month. 





_THEO. AUDEL & CO., NEW YORK CITY :—I accept your propo- 
sition tosupply ‘‘Hawkins’ Works’’ on monthly payments .So con- 
sider the inclosed $1 my first payment, and send me the books, ex- 
press paid, and I agree to send you $1 each month until the amount 
of purchase is paid. 

Bigmature .00ccccccccccccccccscccccccvccevccccccccesccccccccccccocccoces 


PN sc acta beccvecancs cusendedsceancecessdccsccdecsictsstececoces 


CUT THIS OUT 


a ee — — $e: Fae ee New York NOM ..cccccccccccccccccceccccccccccccccsscccceccceccsccecscecceces 
Catalog Sent Free on Request per Se a ee ee ee ee ee :j 
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rvcx  PILLEY'S EXPANSION 
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See that this trade 
mark is on all 
Pilley’s Packings 


WEDGE PACKING 


THE ONLY PACKING HAVING A PERFECT EXPANSION AND PRACTICAL WEDGE 
MADE IN 12-FOOT LENGTHS OR 
GUT AND MOULDED INTO RINGS 
TO FIT YOUR RODS 


This is the most economical wedge packing on the market, and as it is not loaded with unnecessary Oil and Tallow 
it weighs about one-half per foot of other wedge packing, thus making a saving of fully 40 per cent in cost of packing 
Also Sole Manufacturers of 
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a Sent on Thirty Days’ 








| J PILLEY’S IMPROVED RING PACKING 





pera bak ha | : ao Trial to 
: Responsible Parties 











Showing Construction of Brush 





Arch St., Philadelphia, Pa. Scranton Mercantile Co., Scranton Pa 
New Orleans, La. 


POFFO 








m Rar Rta 


A RECORD FOR RELIABILITY IS BEHIND THE IMPROVED 
Pilley Expansion Flue Brush 


It Ir Guaranteed Not to Break, Being made of Malleable 


Iron and Tempered Steel 
It Cleans the Entire Flue Every Time it is Pushed Through 








Brush ready for use 


. Keep your tubes clean and save money. Pilley’s Combination Flue Brush and Scraper 
is the simplest and best cleaner on the market. A simple turn of the hand adjusts it to the tube 
} and the brush removes what the scraper loosens. Guaranteed not to break nor the wires to come out 
’ j is q Ot lay over. Sizes from 2inches up. Measure outside diameter of tube. 

Bemnastanrrns ay PILLEY PACKING AND FLUE BRUSH MFG. COMPANY, 308 N. Main St., St. Louis. Mo. 
For Sale by 
Tatum and Bowen, San Francisco, Cal; Portland, Ore., and Seattle, Wash. Crane Co., New York 
Thomas Fielding, Denver, Colo. Eagle Oil and Supply Co., Boston, Mass. Chas. Bond, 522 

Strong Machinery and Surply Co.. New York City. New Orleans Railway and Supply Co., 


Send for Our 70-Page Memorandum Book—FREE TO ENGINEERS 
POSS OOO OOOO Oo 











Patented June 14, 1892 City. 


TOSS 0OOOF: 646666466666 66606 POOH O606666666066 
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THE LEE INJECTOR MFG. COMPANY 


MANUFACTURERS OF 


DETROIT, MICH. vs Ball 
Check Valves 


A NEW DEPARTURE 


LIKE IT 
TRY ONE a> PROMPT 


& 
\ 


we 


SIMPLICITY 


SUPERIORITY 
WORKING RANGE AS WELL AS 


START LOW, 18 to 20 Ibs. STEAM PRESSURE ON 4 FT, LIFT. 

HOPG eto Los STGAN Ce eR ECUREO ¢ UF 

LIFT WATER 20 FT. ‘ S. ; 

HANDLE HOT WATER, 120° to 130° at 65 to 80 Ibs. STEAM PRESSURE. HORIZONTALLY 
ie . 4 





0° to 118° at 100 Ibs. STEAM PRESSURE. 
95° to 100° at 125 Ibs. STEAM PRESSURE. 
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A Fair Proposition 








yO 4949055595 040004 


E know beyond question that our method of preparing Chemicals specially for each feed- 
water is the proper one; therefore Wwe are so persistent in asking engineers to send us 


999949040 440555000004 


samples of scale for analysis. 
If you have any scale in your boilers and would like to know What it consists of, kindly 


answer the questions below and send us a small sample, enclosed in this sheet. There is no 


SO 80000000000 000? 


charge for the analysis. 
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Seeee 


ROMNO UY RENEANN SY HOCDLMST ES ROE AONE isco ccccccscse scenes toes coca pccCanysccnson Susasesiezedttvotarivcasyesectazbavcenesbessnaeptnsuaeznon 
State eapacity ME RCT TOMS Tones iecicccecctsccssccnseccateee 

How often do you clean boilers ? ........0............ 

Do you blow out or wash out all sediment each time? ..... 

How often do you open the blow-off while at work? 

I NNN OR RR NR i oc sunspot a onlclnenon ane e vee NORION 


Name the river or source of your water supply. ............. 
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Does the feed-pipe clog up or form scale ?......... 
Do you use a heater ?............... 


Do you run day and night? 
If sample of scale is sent in separate package, please mark same with your name 


and address. 
Your name 


PoP POOH 900999 05445554500556045506 
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Firm name 
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Mail thiy to 


GEO. W. LORD 
2238-50 N. 9th St., Philadelphia, Pa. 
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SOLE MANUFACTURER, LORD’S BOILER COMPOUNDS 








$4499 9000009065000000004 
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VAULABLE BOOKS 
FOR ENGINEERS, FIREMEN AND STEAM USERS 





Modern Examinations of Steam Engineers, By W. H. WAKEMAN 
Size 6 x g inches, 272 pages, cloth. Contains 300 questions with an- 
swers, likely to be asked when you take an examination for License. 
This book has been especially written for Engineers and Firemen who 
are preparing to take an examination for U. S. Government or State 
License, and gives in a plain practical way just what you must know 


before you can hope to obtain a license. Third edition. Price, $2.00. 


Steam Boiler Care and Management, By FREDERICK KEPPY, M. 
E. Being useful, common sense information on the practical and safe 
operation of Steam Boilers on land and sea. Intended for the use o 
Engineers, Firemen and steam users. 
inches. Price, 25 cents. 

Handbook of Corliss Steam Engines, By F. W. SHILLITTO, Jr., de- 
scribing in a comprehensive manner the erection of Steam Engines, 


the adjustment of Corliss Valve Gear and the care and management of | 


Corliss Steam Engines, with full page illustrations and complete de- 
scriptions of the leading Corliss Engines. Illustrated by 78 original 


engravings, 244 pages, handsomely bound in green silk cloth. Second | 


edition. 


Price, $1.00. 


Practical Guide for Firemen, or Instructions and Suggestions for the 
Care and Management of Steam Boilers, Pumps, Injectors, etc., By 
W.H.WAKEMAN. This book is purely an elementary treatise, and 
is intended to give the duties of the firemen, or the one in charge of a 
steam plant, in as simple and concise a manner as possible, and to 
furnish all the information required to enable them to take charge of 





| WAKEMAN. 


Pamphlet, 48 pages, size 6 x 9g | 


| 48 pages, 6 x g inches. 


The Engineer’s Manual, containing a vast amount of practical infor- 
mation which comes into daily use in the boiler and engine room. 
The works treats on engines and boilers, pumps and pumping machin- 
ery, together with safety valves, injectors, steam appliances, etc. Also 
contains valuable rules and table, necessary for use of engineers and 


firemen. Second edition, 12 mo, cloth, postpaid. Price, 50 cents. 


The Destruction of Steam Boilers. Being a practical treatise on the 


| destruction of steam boilers from the effects of incrustation and corro- 


sion, with simple methods for preventing the same, etc. By W. H. 
Pamphlet 6 x g inches, illustrated. Price, 25 cents. 





Refrigeration and Ice Making and Refrigerating Machinery. by a 
practical treatise on the construction, operation and the care and 
management of refrigerating machinery. By W. H. WAKEMAN. 
Pamphlet 6 x g inches, fully illustrated. Numerous valuable tables, 
etc. Price, 25 cents. 


Operating a Steam Plant. Being useful common sense information 
on the erection and safe operation of steam boilers and engines for the 
3y W. H. WAKEMAN. 


use of engineers, fireman and steam users. 
Price, 25 cents. 


Refrigerating Machinery, By GEORGE RICHMOND, M.E. Con- 
taining the general principles of refrigerating and ice making machin- 
A small book with a large amount of useful information. Pam- 
Price, 20 cents. 


ery. 
phlet form, 7 x 10 inches. 


Dynamos, By F. S. HUNTING. Being a practical explanation of 


and operate a steam plant successfully and economically. the construction, operation, maintenance, care and management of 
4x 6'% inches. 14 illustrations. Cloth. Price, 50 cents. 16 mo, paper, 26 illustrations. Price, 25 cents. 


The above or any of our books sent by mail, at the publication price, free of postage, to any address in the world 


THE AMERICAN INDUSTRIAL PUBLISHING CO. 


PUBLISHERS, BOOKSELLERS AND IMPORTERS 
BRIDGEPORT, CONN., U. S. A. 


So pages, 
dynamos. 


THE MOST COMPLETE BOOK EVER PUBLISHED ON THE SUBJECT 


THE STEAM ENGINE INDICATOR # ITS APPLIANCES 


A COMPREHENSIVE TREATISE FOR THE USE OF CONSTRUCTING, ERECTING AND OPERATING 
ENGINEERS, SUPERINTENDENTS, MASTER MECHANICS, STUDENTS, ETC. 


Describing in a clear and concise manner the practical application and use of the steam engine indicator, with many illustrations, rules, 
tables and examples for obtaining the best results in the economical operation of all classes of steam, gas and ammonia engines, together with 
original and correct information on the Adjustment of Valves and Valve Motion, Computing Horse Power of Diagrams, and extended instructions for 
attaching the indicator. Its correct use, management and care, derived from the author’s practical and professional experience, extending over 
many years, in the construction and use of steam engine indicator. 


we WwW bidet, SOU GED ATILUIING 


POSTAGE PREPAID TO ANY ADDRESS 
IN THE WORLD 


320 PAGES. 157 ENGRAVINGS. 
20 FULL PAGE TABLES 


HANDSOMELY BOUND IN SILK CLOTH 
Price, $2.00 


PREFACE 

The preparation of this book has occupied most of the author’s spare time for a number of years. Originally the matter was not intended 
for publication, but the manuscript has grown so large and complete, which consideration, combined with many repeated requests, has induced 
the writer to publish the matter in book form. 

Let every engineer make his own indicator book as he proceeds in his study and practice, and it will prove invaluable in after years. The pres- 
ent work has been compiled in this way, from data continually obtained during the author’s professional career, extending over a third ofa century. 

The introduction of algebrical formules have been avoided. These are readily found in the many valuable mechanical pocket books. The writer 
has endeavored to discuss the principle and use of the indicator in as plain common sense words as the subject and the English language will admit of 

Special attention has been given to the requirements of the young progressive student in steam engineering. The preparation of the fol- 
lowing chapters has been a work of pleasure to the author, and if they prove beneficial to his fellow-workmen, he will be amply repaid 


THE AMERICAN INDUSTRIAL PUBLISHING CO. 


Bridgeport, Conn., U.S. A. 


Publishers, Booksellers and Importers 
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Perfect 
Joint 
Instantly 


JENKINS 06 PACKING dees not require to be heated to complete the joint, 


and can be used for cold joints as well as hot. It 
will pack joints with rough surfaces equally as well as when they are faced. IT DOES NOT 
DETERIORATE WITH AGE, It will last as long as the metals which hold it under all 
conditions of service on steam, ammonia, oils, acids, ete. Do not accept unless stamped like cut. 
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JENKINS GASKET TUBING 





holes. 


ing the best of satisfaction. 


i/" a 
Ys 


72 9 
12 ft. 


is made from a com- 
pound somewhat simi- 
lar to the Jenkins ’96 
Packing. It is suita- 
ble for steam joints, 
hand holes and man 
It is handy and economical, and is giv- 
It is made 35”, 
” and 34” in diameter in lengths of about 
Packed in boxes weighing 4 to 6 pounds. 


JENKINS PUPP VALVES 


We make valves adapted for 
all conditions of service. It 
is our constant aim to pro- 
duce the best, regardless of 
cost. Like all our special- 
ties, they are guaranteed to 
give entire satisfaction. When 
ordering,state diameter, thick- 
ness and size of hole; also in what service they 
are to be used. 

















Jenkins Bros. Valves 


The universal popularity which these valves have attained is proof 
of their superior qualities. They give good service under the se- 
verest conditions. They are the only valves which have the Jenkins 
Patent Keyed Stuffing Box, which holds packing securely and pre- 
vents leakage around the spindle, and the Jenkins Disc Removing 
Lock Nut,which not only locks the disc nut, but assists in removing the disc when necessary 
for repairs. They can be packed when under pressure with valve wide open. The improved 
Jenkins Disc used in these valves is made in the most careful manner, and will stand high 
\ccept no Imitations. Remember the genuine are 





pressure steam, oils, acids, ammonia, etc. 
always stamped with our Trade Mark, and are fully guaranteed. 








‘Jenkins Bros. Valves, 96 Packing and Rubber Specialties received highest awards at the Pan-American Exposition.” 
Send for a Copy of our 1901 Catalogue 


JENKINS BROTHERS, 133-35-37 North 7th Street, Philadelphia 
17 Pearl St., Boston. 31-33 North Canal St., Chicago. 62 Watling St., Queen Victoria Street, London, E. C. 
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71 John St., New York. 
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